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The NASA STI Program Office... in Profile

Since its founding, NASA has been dedicated

to the advancement of aeronautics and space
science. The NASA Scientific and Technical

Information (STI) Program Office plays a key

part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by

Langley Research Center, the lead center for
NASA's scientific and technical information.

The NASA STI Program Office provides access

to the NASA STI Database, the largest collection

of aeronautical and space science STI in the

world. The Program Office is also NASA's

institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the

NASA STI Report Series, which includes the

following report types:

TECHNICAL PUBLICATION. Reports of

completed research or a major significant

phase of research that present the results of

NASA programs and include extensive data or

theoretical analysis. Includes compilations of

significant scientific and technical data and

information deemed to be of continuing

reference value. NASA's counterpart of peer-

reviewed formal professional papers but has

less stringent limitations on manuscript length

and extent of graphic presentations.

TECHNICAL MEMORANDUM. Scientific

and technical findings that are preliminary or

of specialized interest, e.g., quick release

reports, working papers, and bibliographies
that contain minimal annotation. Does not

contain extensive analysis.

CONTRACTOR REPORT. Scientific and

technical findings by NASA-sponsored

contractors and grantees.

CONFERENCE PUBLICATION. Collected

papers from scientific and technical

conferences, symposia, seminars, or other

meetings sponsored or cosponsored by NASA.

SPECIAL PUBLICATION. Scientific,

technical, or historical information from

NASA programs, projects, and missions,

often concerned with subjects having

substantial public interest.

TECHNICAL TRANSLATION.

English-language translations of foreign

scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI

Program Office's diverse offerings include

creating custom thesauri, building customized

databases, organizing and publishing research

results.., even providing videos.

For more information about the NASA STI

Program Office, see the following:

• Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

• E-mail your question via the Internet to
help@sti.nasa.gov

• Fax your question to the NASA STI Help Desk

at (301) 621-0134

• Telephone the NASA STI Help Desk at

(301) 621-0390

Write to:

NASA STI Help Desk

NASA Center for AeroSpace Information
7121 Standard Drive

Hanover, MD 21076-1320



Introduction

This supplemental issue of Aerospace Medicine and Biology, A Continuing Bibliography with

Indexes (NASA/SP--2000-7011) lists reports, articles, and other documents recently announced in
the NASA STI Database.

In its subject coverage, Aerospace Medicine and Biology concentrates on the biological, physiologi-

cal, psychological, and environmental effects to which humans are subjected during and following

simulated or actual flight in the Earth's atmosphere or in interplanetary space. References describing

similar effects on biological organisms of lower order are also included. Such related topics as sani-

tary problems, pharmacology, toxicology, safety and survival, life support systems, exobiology, and

personnel factors receive appropriate attention. Applied research receives the most emphasis, but

references to fundamental studies and theoretical principles related to experimental development

also qualify for inclusion.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most

cases, by an abstract.

The NASA CASI price code table, addresses of organizations, and document availability informa-
tion are included before the abstract section.

Two indexes--subject and author are included after the abstract section.



SCAN Goes Electronic!
If you have electronic mail or if you can access the Internet, you can view biweekly issues of SCAN

from your desktop absolutely free!

Electronic SCAN takes advantage of computer technology to inform you of the latest worldwide,

aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you. You can view Electronic SCAN

the same day it is released--up to 191 topics to browse at your leisure. When you locate a publication

of interest, you can print the announcement. You can also go back to the Electronic SCAN home page

and follow the ordering instructions to quickly receive the full document.

Start your access to Electronic SCAN today. Over 1,000 announcements of new reports, books, con-

ference proceedings, journal articles...and more--available to your computer every two weeks.
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For Internet access to E-SCAN, use any of the

following addresses:

ftp.sti.nasa.gov

gopher.sti.nasa.gov

To receive a free subscription, send e-mail for complete information about the service first. Enter

scan@sti.nasa.gov on the address line. Leave the subject and message areas blank and send. You

will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to

listserv@sti.nasa.gov. Leave the subject line blank and enter a subscribe command, denoting which

topic you want and your name in the message area, formatted as follows:

Subscribe SCAN-02-01 Jane Doe

For additional information, e-mail a message to help@sti.nasa.gov.

Phone: (301) 621-0390

Fax: (301) 621-0134

Write: NASA STI Help Desk

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320

Looking just for Aerospace Medicine and Biology reports?

Although hard copy distribution has been discontinued, you can

still receive these vital announcements through your E-SCAN

subscription. Just Subscribe SCAN-AEROMED Jane Doe

in the message area of your e-mail to listserv@sti.nasa.gov.

:i:_ : : :: : : : : : : :: : : i:i



Table of Contents

Records are arranged in categories 51 through 55, the Life Sciences division of STAR. Selecting a

category will link you to the collection of records cited in this issue pertaining to that category.

51 Life Sciences (General) 1
Includes general research topics related to plant and animal biology (non-human); ecology;

microbiology; and also the origin, development, structure, and maintenance, of animals and

plants in space and related environmental conditions. For specific topics in life sciences see

categories 52 through 55.

52 Aerospace Nedieine 5

Includes the biological and physiological effects of atmospheric and space flight

(weightlessness, space radiation, acceleration, and altitude stress) on the human being; and

the prevention of adverse effects on those environments. For psychological and behavioral

effects of aerospace environments see 53 Behavioral Sciences. For the effects of space on

animals and plants see 51 Life Sciences.

53 BehavioraJ Sciences 15

Includes psychological factors; individual and group behavior; crew training and evaluation;

and psychiatric research.

54 _,_lan/System Technok_L(]y and Life Support 18
Includes human factors engineering; bionics, man-machine, life support, space suits and

protective clothing. For related information 52 Aerospace Medicine.

55 Exobiok_gy 23
Includes astrobiology; planetary biology; and extraterrestrial life. For the biological effects

of aerospace environments on humans see 52 Aerospace Medicine; on animals and plants see

51 Life Sciences. For psychological and behavioral effects of aerospace environments see 53
Behavioral Sciences.

Indexes
Two indexes are available. You may use the find command under the tools menu while viewing the

PDF file for direct match searching on any text string. You may also view the indexes provided, for

searching on NASA Thesaurus subject terms and author names.

Subject Term #:_de× ST..,1
Author lnde× PAq

Selecting an index above will link you to that comprehensive listing.



Document Availability
Select AvE._iJ_-_bimity Ir_fo for important information about NASA Scientific and Technical Infor-

mation (STI) Program Office products and services, including registration with the NASA Center

for AeroSpace Information (CASI) for access to the NASA CASI TRS (Technical Report Server),

and availability and pricing information for cited documents.
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Document AvailabiMity Information

The mission of the NASA Scientific and Technical (STI) Program Office is to quickly, efficiently,

and cost-effectively provide the NASA community with desktop access to STI produced by NASA

and the world's aerospace industry and academia. In addition, we will provide the aerospace

industry, academia, and the taxpayer access to the intellectual scientific and technical output and

achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program offers a wide variety of products and services to achieve its mission. Your

affiliation with NASA determines the level and type of services provided by the NASA STI

Program. To assure that appropriate level of services are provided, NASA STI users are requested to

register at the NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one

of the following ways:

E-mail:

Fax:

Phone:

Mail:

help@ sti.nasa.gov

301-621-0134

301-621-0390

ATTN: Registration Services

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the

reproducibility of more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that

limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patents owned by NASA are announced in the STI Database. Printed copies of patents (which are not

microfiched) are available for purchase from the U.S. Patent and Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in

advance, by money order or check payable to the Commissioner of Patents and Trademarks. Prepaid

purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.

Patents and patent applications owned by NASA are available for licensing. Requests for licensing

terms and further information should be addressed to:



NationalAeronauticsandSpaceAdministration
AssociateGeneralCounselfor IntellectualProperty
CodeGP
Washington,DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the

public is ordinarily given on the last line of the citation. The most commonly indicated sources and

their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the

back of this section. If the publication is available from a source other than those listed, the publisher

and his address will be displayed on the availability line or in combination with the corporate source.

Avail:

Avail:

Avail:

Avail:

NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy

(HC) and microfiche (MF) are indicated by a price code following the letters HC or MF in

the citation. Current values are given in the NASA CASI Price Code Table near the end of
this section.

Note on Ordering Documents: When ordering publications from NASA CASI, use the document ID number
or other report number. It is also advisable to cite the title and other bibliographic identification.

SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing

Office, in hard copy.

BLL (formerly NLL): British Library Lending Division, Boston Spa, Wetherby, Yorkshire,

England. Photocopies available from this organization at the price shown. (If none is given,

inquiry should be addressed to the BLL.)

DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain

collections of Department of Energy reports, usually in microfiche form, are listed in

Energy Research Abstracts. Services available from the DOE and its depositories are

described in a booklet, DOE Technical Information Center--Its Functions and Services

(TID-4660), which may be obtained without charge from the DOE Technical Information
Center.

Avail:

Avail:

Avail:

Avail:

ESDU. Pricing information on specific data, computer programs, and details on ESDU

International topic categories can be obtained from ESDU International.

Fachinformationszentrum Karlsruhe. Gesellschaft fiir wissenschaftlich-technische

Information mbH 76344 Eggenstein-Leopoldshafen, Germany.

HMSO. Publications of Her Majesty's Stationery Office are sold in the U.S. by Pendragon

House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing

charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the

availability of these documents should be addressed to the organization shown in the

citation as the corporate author of the document.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

NASA PublicDocumentRooms.Documentssoindicatedmaybeexaminedatorpurchased
from the National Aeronauticsand SpaceAdministration(JBD-4), Public Documents
Room(Room1H23),Washington,DC 20546-0001,or publicdocumentroomslocatedat
NASA installations,andtheNASA PasadenaOfficeat theJetPropulsionLaboratory.

NTIS. Soldby theNationalTechnicalInformationService.Initially distributedmicrofiche
undertheNTIS SRIM (SelectedResearchin Microfiche) areavailable.For information
concerningthis service,consulttheNTIS SubscriptionSection,Springfield,VA 22161.

Univ. Microfilms. Documentsso indicatedaredissertationsselectedfrom Dissertation
Abstractsandaresoldby UniversityMicrofilms asxerographiccopy(HC) andmicrofilm.
All requestsshouldcite theauthorandtheOrderNumberastheyappearin thecitation.

US PatentandTrademarkOffice.Soldby Commissionerof PatentsandTrademarks,U.S.
PatentandTrademarkOffice, atthestandardprice of $1.50each,postagefree.

(USSalesOnly). Theseforeigndocumentsareavailableto userswithin theUnitedStates
from the National TechnicalInformation Service(NTIS). They are availableto users
outsidethe United Statesthroughthe InternationalNuclearInformation Service(IN1S)
representativein their country,orby applyingdirectly to the issuingorganization.

USGS.Originalsof manyreportsfrom the U.S.GeologicalSurvey,whichmay contain
color illustrations,or otherwisemaynot havethequalityof illustrationspreservedin the
microficheor facsimilereproduction,maybeexaminedby thepublicatthe librariesof the
USGSfield officeswhoseaddressesarelistedontheAddressesof Organizationspage.The
librariesmaybequeriedconcerningtheavailabilityof specificdocumentsandthepossible
utilization of local copyingservices,suchascolor reproduction.



Addresses of Organizations

British Library Lending Division

Boston Spa, Wetherby, Yorkshire

England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office

Washington, DC 20231

Department of Energy
Technical Information Center

EO. Box 62

Oak Ridge, TN 37830

European Space Agency-
Information Retrieval Service ESRIN

Via Galileo Galilei

00044 Frascati (Rome) Italy

ESDU International

27 Corsham Street

London

N1 6UA

England

Fachinformationszentrum Karlsmhe

Gesellschaft ffir wissenschaftlich-technische

Information mbH

76344 Eggenstein-Leopoldshafen, Germany

Her Majesty's Stationery Office

RO. Box 569, S.E. 1

London, England

NASA Center for AeroSpace Information
7121 Standard Drive

Hanover, MD 21076-1320

(NASA STI Lead Center)

National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center- MS 157

Hampton, VA 23681

National Technical Information Service

5285 Port Royal Road

Springfield, VA 22161

Pendragon House, Inc.

899 Broadway Avenue

Redwood City, CA 94063

Superintendent of Documents

U.S. Government Printing Office

Washington, DC 20402

University Microfilms

A Xerox Company
300 North Zeeb Road

Ann Arbor, MI 48106

University Microfilms, Ltd.

Tylers Green

London, England

U.S. Geological Survey Library National Center
MS 95O

12201 Sunrise Valley Drive

Reston, VA 22092

U.S. Geological Survey Library
2255 North Gemini Drive

Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road

Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046

Denver Federal Center, MS914

Denver, CO 80225



NASA CASI Price Tables -- Effective January 1, 2000

A0i $9i50 $9i50 :_i9i00

A02 ',_13i50 _;14i50 ',_29i00
A03 ',_24i50 __27i50 ',_55i00

A04 ',_27i00 _;30i50 ',_6Ii00

A05 ',128i50 _;32i50 ',165i00

A06 ',;31i00 _;35i50 ',_71i00

A07 ',_34i50 _;39i50 ',_79i00
A08 ',;37i50 _;43i00 ',;86i00

A09 :_42i50 _;49i00 :O8i00

AI0 ',_45i50 _;53i00 _'d06i00

_48i50 _;56i50 _;113i00

A12 ',;52i50 _;61i00 _;I22i00

A!3 ',155i50 _;65i00 _;130i00

AI4 :_57i50 _;67i00 _;134i00

A!5 :;59i50 _;69i50 _;139i00
A!6 :_6!i50 _i72i00 _;144i00

A17 ',;63i50 _;74i50 _:I49i00

A18 ',;67i00 _;78i50 _i!57i00

A!9 ',_69i00 _;8!i00 _;162i00

A20 ',;7_i00 __83i50 _1!67i00
A2I ',;73i00 __86i00 _;I72i00

A22 ',;78i50 _;92i50 _1!85i00

A23 ',;80i50 __95i00 _1!90i00

A24 ',;82i50 __97i00 _;I94i00
A25 ',;84i50 __99i50 _1!99i00

A99 C o_tactNASACASI

iiiii iii i_iiiiiiiiiiiiiii _i_i̧ _i_iii¸_ iiiiiiiiiiiiiii i_i_i_ii_iii̧ ¸ iiiiiiiiiiiii_ ii_!_i ii_ii¸¸ iiiiiiiiiiiiiiiiiii....E01 002,50 $!2L00 242,00

........E02 ..........................d!!,00 ..............................$!31,50 ............................263,00 .......................................

........E03 ...........................d20,50 ..............................$!43,00 ............................286,00 .......................................

........E04 ...........................!30,00 .............................$!54,00 ............................308,00 .......................................

........E05 ..........................d39,50 .............................$165,50 ............................33!,00 .......................................

i i ;........E06 ...........................!148,00 ............................$176,00 ............................352,00 .......................................

........E07 ..........................d57,50 ..............................$!87,00 ............................374,00 .......................................
i i ;........E08 ...........................!167,00 ............................$198,50 ............................397,00 .......................................

........E09 ..........................d75,50 .............................$209,00 ............................418,00 .......................................

i........El0 ...........................!185,00 ............................$220,00 ............................440,00 .......................................

........El! ...........................d94,50 .............................$23L50 ............................463,00 .......................................

........E!2 .........................._202,50 ..............................$241,00 ............................482,00 .......................................

........E!3 ............................212,00 .............................$252,50 ............................505,00 .......................................

........E!4 .........................._22!,50 ..............................$264,00 ............................528,00 .......................................
i ;........E15 ...........................!231,00 ............................$275,50 ............................55L00 .......................................

........E16 .........................._239,50 .............................$285,50 ............................57!,00 .......................................

........E!7 ...........................249,00 .............................$297,00 ............................594,00 .......................................

........El8 ..........................,258,50 .............................$308,50 ............................617,00 .......................................
i i ;........E19 ...........................!267,00 ............................$318,50 ............................637,00 .......................................

........E20 .........................._276,50 .............................$330,00 ............................660,00 .......................................

........E2! ............................!286,00 ............................$34L50 ............................683,00 .......................................

........E22 .........................._294,50 ..............................$351,50 ............................703,00 .......................................

[ ;........E23 ............................304,00 .............................$363,00 ............................726,00 .......................................

........E24 ..........................;313,50 .............................$374,50 ............................749,00 .......................................
E99 F __ F i __ F r e e

.......................................................................... :: ::;.::;:;::;:?- ;:;:;::;:;:;:;..==============================================================================================================================================================================================

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii_ii_S_iii__iii_iii__iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii_ii_iiii_iiii_6ii_iS_iiii_iii__iIiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

_$_ii_iii_t!_iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :_:::::::::::::::::::::::::::::: ====================================================================================================================================_________________________________________________________________________________________________

..............................................................................._i$_iii$_iii_i$iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
..............................................................................i_i_ii_iiii_iiii__iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

..............................................................................._i$i_ii$iii_iiii_iiSiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
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NASA CASI Price Tables -- Eff'ective January 1, 2000

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii_iii_iiiii_)..................................

iiiiiiii_iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii_iiiiiiiiiiiiiiiiiiiiiiiiiiii_ii_iiiiiiiiiiiiiiiiiiiii__._iiiiiiiiiiiiiiiii

iiiiiiii_2iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii$_3i5_iiiiiiiiiii$2_i_iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii$_i_iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

iiiiiiii_8iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii$7_ii_iiiiiiiiii$8_i_iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii$1i7_i_iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

iiiiiiiiiiiiii_iiii_iiiii__iiii_iiii_iiiiiiiiiiiiiiiii

iiiiiiii_iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii_iiiiiiiiiiiiiiiiiiiiiiiiii_i_iiiiiiiiiiiiiiiiiiiiii__._iiiiiiiiiiiiiiiii

B0I $7Ii50 $85i00 _;170i00

iiiii i i_ iiiiiiiiiiiiiiiiiiii _i_i_i¸ _ii ¸ _ iiiiiiiiii _ i ¸ iiiiiiiiiiiiiiiiii_ii_ i i¸¸ ii̧ ¸ iiiiiiiiiiiiiiiiiii....B02 $75_50 $90,00 !80_00

B03 $83i50 $I00i00 _;200i00

B04 $H9i50 $I45i00 _;290i00

B05 $135i50 $_65i00 _;330i00

B06 $_7!i50 $2!0i00 _;420i00

B0_ $20_i50 $255i00 $5_0i00

B08 524350 5300i00 $60000

iiiiiiiiiiiiiiiiiiii_iii_iiii__iii_iii_iiiiiiiiiiiiiiiiiiiiiiii
iiiiiiii_iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii_iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii_72ii!_!_iiiiiiiiiiiiiiI__!_iiiiiiiiiiiiiiiii

B 0I $ 98i50 $1i 9i00 $ 238i00

B 02 516 _i5 0 $ 20Ii 0 0 $ 4 02i0 0

B03 $186i50 $229i00 $458i00

B045223i 50 $ 275i00 $ 550i00

B 05 $ 230i50 $ 284i00 $ 568i00

B065237i50 $293i00 $586i00

B075244i50 $302i00 $ 604i00

B0_$25250 $3i200 $62400

_Ri_iii_iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

iiiiiiii_iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii_iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii_i_iiiiiiiiiiii__._iiiiiiiiiiiiiiiii

iiiiiiiiC0iliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii:_28.00 .............................._3ii_iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii$66i_iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

iiiiiiiiC02iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii;36iS0iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii44i__iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii$88i__iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

iiiiiiiC03iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii',;46,50, ;56i00i_i_i_i_i_i_i_i_iiiiiiiSH2i00iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

iiiiiiiC04iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii',;

iiiiiiiiC_5iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii:_63ii_iiiiiiiiiiiiiiiiiiiiiiiiiiii_;7_i_i_i_i_i_i_i_i_iiiiiiiii$i_54ii_iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

iiiiiiiiC06iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii',;
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Gatlin, Gregory M., NASA Langley Research Center, USA Neuhart, Dan H., Lockheed Engineering and Sciences Co., USA;
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O To determine the flow field characteristics of 12 plmfform geometries, a flow visualization investigation was conducted

in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin

bodies, double wings, cutout wing configurations, and serrated forebodies. The off-surface flow patterns were identified by

injecting colored dyes from the model surface into the free-stream flow. These dyes generally were injected so that the local-

ized vortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10' to 50', and all

investigations were conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma-

tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; however, the asymmetric bursting

of these vortices could produce substantial control problems. A wing cutout was fotmd to significantly alter the position of

the forebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were found to effectively generate multi-

ple vortices over the configuration. Vortices from 65' swept forebody serrations tended to roll together, while vortices from

40' swept serrations were more effective in generating additional lift caused by their more independent nature.
t9 Author

19 Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
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Modeling the Activity o_"Single Genes

Mjolsness, Eric, Jet Propulsion Lab., California Inst. of Tech., USA; Gibson, Michael, California Inst. of Tech., USA; Apr. 19,

1999; 42p; In English
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The central dogma of molecular biology states that information is stored in DNA, transcribed to messenger RNA (mRNA)

and then translated into proteins. This picture is significantly angmentated when we consider the action of certain proteins in

regulating transcription. These transcription factors provide a feedback pathway by which genes can regulate one another's

expression as mRNA and then as protein, to review: DNA, RNA and proteins have different functions. DNA is the molecular

storehouse of genetic information. When cells divide, the DNA is replicated, so that each daughter cell maintains the same genetic

information as the mother cell. RNA acts as a go-between from DNA to proteins. Only a single copy of DNA is present, but

multiple copies of the same piece of RNA may be present, allowing cells to make huge amounts of protein. In eukaryotes

(organisms with a nucleus), DNA is found in the nucleus only. RNA is copied in the nucleus then translocates(moves) outside

the nucleus, where it is transcribed into proteins. Along the way, the RNA may be spliced, i.e., may have pieces cut out. RNA then

attaches to ribosomes and is translated to proteins. Proteins are the machinery of the cell other than DNA and RNA, all the complex

molecules of the cell are proteins. Proteins are specialized machines, each of which fulfills its own task, which may be transporting

oxygen, catalyzing reactions, or responding to extracellular signals, just to name a few. One of the more interesting functions a
protein may have is binding directly or indirectly to DNA to perform transcriptional regulation, thus forming a closed feedback

loop of gene regulation. The structure of DNA and the central dogma were understood in the 50s; in the early 80s it became possible

to make arbitrary modifications to DNA and use cellular machinery to transcribe and translate the resulting genes; more recently,

genomes (i.e., the complete DNA sequence) of many organisms have been sequenced. This large-scale sequencing began with

simple organisms, viruses and bacteria, progressed to eukaryotes such as yeast, and more recently (1998) progressed to a

multi-cellular animal, the nematode Caenorhabditis elegans. Sequencers have now moved on to the fruit fly Drosophila

melanogaster, whose sequence is slated for completion by the end of 1999. The human genome project is expected to determine

the complete sequence of all 3 billion bases of human DNA within the next five years. In the wake of genome-scale sequencing,

further instrumentation is being developed to assay gene expression and function on a comparably large scale. Much of the work

in computational biology focuses on computational tools used in sequencing, finding genes that are related to a particular gene,

finding which parts of the DNA code for proteins and which do not, understanding what proteins will be formed from a given

length of DNA, predicting how the proteins will fold from a one-dimensional structure into a three dimensional structure, and so

on. Much less computational work has been done regarding the function of proteins. One reason for this is that different proteins

function very differently, and so work on protein function is very specific to certain classes of proteins. There are, for example,

proteins such enzymes that catalyze various intracellular reactions, receptors that respond to extracellular signals and ion channels

that regulate the flow of charged particles into and out of the cell. In this chapter, we will consider a particular class of proteins

called transcription factors(TFs), which are responsible for regulating when a certain gene is expressed in a certain cell, which

cells it is express ha, mad how much is expressed. Understanding these processes will involve developing a deeper understanding

of transcription, translation, mad the cellular processes that control those processes. All of these elements fall raider the aegis of

gene regulation or more narrowly transcriptional regulation. Some of the key questions in gene regulation are: What genes are



expressedinacertaincellatacertaintime?Howdoesgeneexpression differ from cell to cell in a multicellular organism? Which

proteins act as transcription factors, i.e., are important in regulating gene expression? From questions like these, we hope to

understand which genes are important for various macroscopic processes. Nearly all of the cells of a multicellular organism

contain the same DNA. Yet this same genetic information yields a large number of different cell types. The fundamental difference

between a neuron and a liver cell, for example, is which genes are expressed. Thus understanding gene regulation is an important
step in understanding development. Furthermore, understanding the usual genes that are expressed in cells may give important

clues about various diseases. Some diseases, such as sickle cell anemia and cystic fibrosis, are caused by defects in single,

non-regulatory genes; others, such as certain cancers, are caused when the cellular control circuitry malfunctions - an

understanding of these diseases will involve pathways of multiple interacting gene products. There are numerous challenges in

the area of understanding and modeling gene regulation. First and foremost, biologists would like to develop a deeper

understanding of the processes involved, including which genes and families of genes are important, how they interact, etc. From

a computation point of view, there has been embarrassingly little work done. In this chapter there are many areas in which we can

phrase meaningful, non-trivial computational questions, but questions that have not been addressed. Some of these are purely

computational (what is a good algorithm for dealing with a model of type X) and others are more mathematical (given a system

with certain characteristics, what sort of model can one use? How does one find biochemical parameters from system-level

behavior using as few experiments as possible?). In addition to biological and algorithmic problems, there is also the ever-present

issue of theoretical biology - what general principles can be derived from these systems, what can one do with models other than

just simulate time-courses, what can be deduced about a class of systems without knowing all the details? The fundamental

challenge to computationalists and theorists is to add value to the biology - to use models, modeling techniques and algorithms

to understand the biology in new ways.
Derived from text
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Roberts, Dar, California Univ., USA; Brown, K., Washington Univ., USA; Green, R., Jet Propulsion Lab., California Inst. of Tech.,

USA; Ustin, S., California Univ., USA; Hinckley, T., Washington Univ., USA; Summaries of the Seventh JPL Airborne Earth
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Contract(s)/Grant(s): W/GEC95-062A; No Copyright; Avail: CASI; A02, Hardcopy; A04, Microfiche

Leaf Area Index (LAI) is one of the most commonly employed biophysical parameters used to characterize vegetation

canopies and scale leaf physiological processes to larger scales. For example, LAI is a critical parameter used in regional scale

estimates of evapotranspiration, photosynthesis, primary productivity, and carbon cycling (Running et al., 1989; Dorman and
Sellers, 1989; Potter et al., 1993). LAI is typically estimated using ratio-based techniques, such as the Normalized Difference

Vegetation Index (NDVI: e.g. Tucker 1979; Asrar et al., 1989; Sellers 1985, 1987). The physical basis behind this relationship

depends on the high spectral contrast between scattered near-infrared (NIR) and absorbed red radiation in canopies. As the number

of leaves present in a canopy increases over a unit area, NIR reflectance increases, while red reflectance decreases, resulting in

an increase in the ratio. Through time series and image compositing, NDVI provides an additional temporal measure of how these

parameters change, providing a means to monitor fluxes and productivity (Tucker et al., 1983). NDVI, while highly successful

for agriculture and grassland ecosystems has been found to be less successful in evergreen chaparral and forested ecosystems

(Badhwar et al., 1986; Gamon et al., 1993; Hall et al., 1995). Typically, the relationship between NDVI and LAI becomes

progressively more asymptotic at LAI values above three (Sellers, 1985), although linear relationships have been observed in

conifers at LAis as high as 13 (Spanner et al., 1990). In this paper, we explore an alternative approach for estimating LAI for

remotely sensed data from AVIRIS based on estimates of canopy liquid water. Our primary objective is to test the hypothesis that

the depth of the liquid water bands expressed in canopy reflectance spectra at 960, 1200, 1400 and 1900 nm increases with

increasing LAI in canopies. This study builds from work by Roberts et al. (1997), in which liquid water was shown to increase

following a gradient of increasing LAI ranging from grasslands to coniferous forests. In that study, it was observed that forests,

which showed little variation in NDVI, showed significant variation in liquid water. In order to test this hypothesis, we analyzed

field spectra measured over Populus resprouts of known LAI and monitored changes in liquid water in young Populus stands as

they aged over a 4-year time span. The study was conducted in south-central Washington, in a clonal Populus fiber farm owned

and operated by Boise-Cascade near the town of Wallula.
Derived from text
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One of the main goals of astrobiology is to understand the origin of cellular life. The most direct approach to this problem

is to construct laboratory models of protocells. Such efforts, currently underway in the NASA Astrobiology Program, are

accompanied by computational studies aimed at explaining self-orgauization of simple molecules into ordered structures that are

capable of performing protocellular functions. Many of these functions, such as importing nutrients, capturing energy and

responding to changes in the environment, are carried out by proteins bound to membranes. We use computer simulations to

address the following questions about these proteins: (1) How do small proteins self-organize into ordered structures at

water-membrane interfaces and insert into membranes? (2) How do peptides form membrane-spanning structures (e.g. channels)?

(3) by what mechanisms do such structures perform their functions? The simulations are performed using the molecular dynamics

method. In this method, Newton's equations of motion for each atom in the system are solved iteratively. At each time step, the

forces exerted on each atom by the remaining atoms are evaluated by dividing them into two parts. Short-range forces are

calculated in real space while long-range forces are evaluated in reciprocal space, using a particle-mesh algorithm which is of order

O(NInN). With a time step of 2 femtoseconds, problems occurring on multi-nanosecond time scales (10(exp 6)-10(exp 8) time

steps) are accessible, to address a broader range of problems, simulations need to be extended by three orders of magnitude, which

requires algoritlamic improvements mad codes scalable to a large number of processors. Work in this direction is in progress. Two

series of simulations are discussed. In one series, it is shown that nonpolar peptides, disordered in water, translocate to the nonpolar

interior of the membrane and fold into helical structures (see Figure). Once in the membrane, the peptides exhibit orientational

flexibility with changing conditions, which may have provided a mechanism of transmitting signals between the protocell and

its enviromnent. In another series of simulations, the mechanism by which a simple protein chamlel efficiently mediates proton

transport across membranes was investigated. This process is a key step in cellular bioenergetics. In the channel under study,

proton transport is gated by four histidines that occlude the channel pore. The simulations identify the mechanisms by which

protons move through the gate.
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Young, Ronald B., NASA Marshall Space Flight Center, USA; Bridge, Kristin Y., NASA Marshall Space Flight Center, USA;

Strietzel, Catherine J., Alabama Univ., USA; In Vitro Cellular and Development Biology - Animal; March 2000; ISSN 1071-2690;

Volume 36, pp. 167-173; In English

Contract(s)/Grant(s): NIH-AR-42719; Copyright; Avail: Issuing Activity

Expression of the beta-adrenergic receptor (PAR) and its coupling to Adenosine 3'5' Cyclic Monophosphate (cAMP)

synthesis are important components of the signaling system that controls muscle atrophy and hypertrophy and the goal of this study

was to determine if electrical stimulation in a pattern simulating slow muscle contraction would alter the PAR response in primary

cultures of avian and mammalian skeletal muscle cells. Specifically chicken skeletal muscle cells and rat skeletal muscle cells

that had been grown for 7 d in culture, were subjected to electrical stimulation for an additional 2 d at a pulse frequency of 0.5

pulses/sec and a pulse duration of 200 msec. In chicken skeletal muscle cells, the PAR population was not significantly affected

by electrical stimulation; however, the ability, of these cells to synthesize cyclic AMP was reduced by approximately one-half.
In contrast, the PAR population in rat muscle cells was increased slightly but not significantly by electrical stimulation, and the

ability of these cells to synthesize cyclic AMP was increased by almost twofold. The basal levels of intracellular cyclic AMP in

neither rat muscle cells nor chicken muscle cells were affected by electrical stimulation.
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Theultimatesourceofnutrientsforall livingorganismsconsistsoftheinanimatenutrientreservesfoundonearth,ofthe
elementsknowntoexist,sevenareconsideredessentialtoplantsinlargeamounts(macronutrients),andmanyothersarerequired
insmallerquantities(micronutrients).Essentialityofanutrientisdefinedaccordingtothefollowingconcepts:(a)A deficiency
oftheelementmakesit impossiblefortheplanttocompletethevegetativeorreproductivestageofitscycle;(b)suchdeficiency
isspecifictotheelementinquestionandcanbepreventedorcorrectedonlybysupplyingthiselement;(c)theelementisdirectly
involvedinthenutritionoftheplantquiteapartfromitspossibleeffectsincorrectingsomeunfavorablemicrobiologicalor
chemicalconditionofthesoilorotherculturemedium.Fromthatstandpointafavorableresponsefromaddingagivenelement
totheculturemediumdoesnotconstituteconclusiveevidenceofitsindispensabilityinplantnutrition.Alltheelementsoccurring
intheouterpartoftheearthareinconstantturnoveramongthedifferentcomponentsofearth.Thisoverallmigrationisreferred
toasgeochemicalcycling.Whencyclingincludesaroleforbiologicalorganisms,it isreferredtoas"biogeochemicalcycling."
Likemostcyclicalprocessesinnature,thebiogeochemicalcyclingof elementsisnotcontinuous,nordoesit proceedina
well-defineddirection.Atstages,itmaybehaltedorshort-circuited,oritmaychange.Anychangeswilleventuallyimpactthe
survival,evolution,anddevelopmentofbiologicalspeciesinthesystem.Therelationshipofthevarioussystemsisrepresented
inaschematicmmmer.Toassesstheefficiencyofoperationofthebiogeochemicalcycles,it isimportanttoincludebothnatural
andhumanactivities.Oftenreliablevaluesonusebymanaredifficultto obtainfor anumberofreasons,suchaslackof
internationalcooperation,andlackofproperbookkeepingandauditingbyindividualnations.However,ageneralestimateofthe
annualworldconsumptionofelementsandtheircompoundsispresented.
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Me_ab_c Cages for a Space i"_ig_t Mode| in _he Ra_

Harper, Jennifer S., NASA Ames Research Center, USA; Mulenburg, Gerald M., NASA Ames Research Center, USA; Evans,

Juli, NASA Ames Research Center, USA; Navidi, Meena, NASA Ames Research Center, USA; Wolinsky, Ira, Houston Univ.,

USA; Arnaud, Sara B., NASA Ames Research Center, USA; Laboratory Animal Science; December 1994, pp. 645-647; In

English

Contract(s)/Grant(s): RTOP 199-26-12-02; Copyright; Avail: Issuing Activity

A variety of space flight models are available to mimic the physiologic changes seen in the rat during weightlessness. The

model reported by Wronski and Morey-Holton has been widely used by many investigators, in musculoskeletal physiologic

studies especially, resulting in accumulation of an extensive database that enables scientists to mimic space flight effects in the

1-g environment of Earth. However, information on nutrition or gastrointestinal and renal function in this space flight model is

limited by the difficulty in acquiring uncontaminated metabolic specimens for analysis. In the Holton system, a traction tape

harness is applied to the tail, and the rat's hindquarters are elevated by attaching the harness to a pulley system. Weight-bearing

hind limbs are unloaded, and there is a headward fluid shift. The tail-suspended rats are able to move freely about their cages on

their forelimbs and tolerate this procedure with minimal signs of stress. The cage used in Holton's model is basically a clear acrylic

box set on a plastic grid floor with the pulley and tail harness system attached to the open top of the cage. Food is available from

a square food cup recessed into a corner of the floor. In this system, urine, feces, and spilled food fall through the grid floor onto

absorbent paper beneath the cage and cmmot be separated and recovered quantitatively for analysis in metabolic balance studies.

Commercially available metabolic cages are generally cylindrical and have been used with a centrally located suspension

apparatus in other space flight models. The large living area, three times as large as most metabolic cages, and the free range of

motion unique to Holton's model, essential for musculoskeletal investigations, were sacrificed. Holton's cages can accommodate

animals raJlging in weight from 70 to 600 g. Although an alternative construction of Holton's cage has been reported, it does not

permit collection of separate urine and fecal samples. We describe the modifications to Holton's food delivery system, cage base,

and the addition of a separator system for the collection of urine and fecal samples for metabolic and nutrition studies in the tail

suspension model.
Derived from text
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Thisprojectinvestigatesthestructuresofseveralfishantifreezeproteins,andhowtheyinteractwithicecrystalsandinhibit
icegrowth.Formationof hexagonalpit formationonicecrystalbasalplanein thepresenceof fishantifreezeproteinswas
examinedwithtwo-photonfluorescenceimagingwhichshowedbindingofantifreezeglycoproteinsmoleculesonpit faces;the
originofpitdevelopmentpresumablystemsfromantifreezeadsorptionondislocationsonthebasalplane.Anovelice-active
proteinwasisolatedfromAFGP-bearingnotothenioidfishanditspartialstructurewasdetermined.ThisproteinandAFGP
togetherleadto synergisticaugmentationof antifreezeactivityandthushaspotentialbearingonthedesignofmorepotent
anti-freezingsystems.A putativenewtypeofantifreezepeptidewasisolatedfromanArcticliparidfishanditspartialsequence
wasdetermined,andlastly,theX-ray c_2¢stallographic structure of a type III antifreeze peptide from an Antarctic eel pout and the

protein's ice-binding surface were determined.
DTIC
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2_{}_{}{_7{_363Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA USA

Physical Co_trol of Biological Productivity Off the Coast of Peru _)uring the 1997-199,_ E1 Nino
Cart, Mary-Elena, Jet Propulsion Lab., California Inst. of Tech., USA; Climate Variability Program; April 1999, pp. 9; In English;

See also 20000070362; No Copyright; Abstract Only; Available from CASI only as part of the entire parent document

Satellite observations and an ecosystem model are used to understand the variability in the planktonic ecosystem off Peru

for the period January 1996 to May 1998. The objective of this study is to quantify the changes in the ecosystem components,

carbon pathways, and available food for small pelagic fish that occur associated with the change in physical forcing due to E1 Nino.

Two periods are distinguished based on the observed sea level anomaly: a La Nina (LaN) period (1996) in which sea level was

below normal and E1 Nino (EN), the average conditions for December 1997, ha which the sea level was anomalously high. There

are three phytoplankton size classes (pico-, nano-, and net-phytoplankton) which compete for nutrients and are eaten by three

zooplankton size classes. The ecosystem model is forced by alongshore wind speed measured by the NASA Scatterometer

(NSCAT) mad the European Remote-sensing Satellites (ERS-1 mad ERS-2). Larger, slower growing organisms are more sensitive

to physical disturbance than smaller organisms (Cart, 1998]. ha the present simulation as well, the primary effect of the E1 Nino

(reduced nutrient supply, and increased temperature) is to reduce the biomass of large cells (netphytoplankton) and consequently

of the zooplankton that rely on large cells as food source. EN conditions are accompanied by a rearrangement of carbon pathways:

comparable uptake goes into reduced biomass accumulation, increased losses to respiration, reduced carbon export, and much

reduced carbon available to fish. The star indicates the remotely sensed biomass (assuming a constant carbon to chlorophyll ratio

of 60) as measttred by the Ocean Color and Temperature Sensor (Nov.-Dec. 1996) and the Sea-viewing Wide Field-of-view Sensor

(Dec. 1997). The model, which assumes no light limitation, overestimates total phytoplaukton biomass. Additional Information

is contained in the original.
Author
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AEROSPACE MEDICINE

Includes the biological and physiological effects of atmospheric and space flight (weightlessness, space radiation, acceleration, and
altitude stress) on the human being; and the prevention of adverse effects on those environments. For psychological and behavioral
effects of aerospace environments see 53 Behavioral Science. For the effects of space on animals and plants see 51 Life Sciences.
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Stre, ss-Ind_ce, d Ne_rodegeneration: _¢_echanisms and ]lnte, rventions Anmud Repo_ I Jan° _ 3I Dec, I999

Meyerhoff, James L.; Jan. 2000; 48p; In English

Contract(s)/Grant(s): DAMD17-98-1-8634

Report No.(s): AD-A377128; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Soldiers face a broad range of occupational/environmental threats which are hazardous to central nervous system (CNS)

function. One of these, exposure to prolonged, extreme stress, has been recently associated with neuronal loss. Vietnam veterans

with PTSD have decreased hippocampal volume on MRI, as well as decreased scores on standardized tests of memory. Short term

(recent) memory function has been localized to the hippocampus. Humans exposed to extreme stress for sustained periods have

suffered deterioration of memory and inability to concentrate, as well as CNS atrophy, chronic stress in several species, including

mouse, rat, tree shrew and monkey, have been reported to develop alterations in hippocampal morphology, including apical

dendritic atrophy, depletion of vesicles in mossy fiber terminals, as well as actual loss of neurons. A number of stress-induced



molecularpathophysiologicalmechanismsleadingtoneuronalloss/dysfunctionhavebeendescribed,including:(1)excessive
releaseofexcitatoryaminoacids(inparticular,glutamate),leadingtomassiveinfluxofextracellularcalciumintoneurons;(2)
excessivereleaseofadrenalglucocorticoids,whichexacerbatestheeffectofexcitatoryaminoacids.Wehavesuccessfully
characterizedacutesocialdefeatinthemouseasamodelforelicitinghighplasmalevelsofadrenalglucocorticoids,inducinghigh
levelsofstressandpersistentavoidancebehavior,aswellasincreasedbrainregionallevelsofmRNAforcorticotrophin-releasing
hormoneanddecreasedhippocampallevelsofmRNAforbrain-derivedneurotropicfactorBDNF.Wewill characterizethe
hippocampalneuronalchangesinducedin thisparadigm,andthenafterchronicstressattempttoblockthemwitharangeof
pharmaceuticalinterventions,includingneurosteroids,antagoniststoCRHandantagoniststoexcitatoryaminoacids.
DTIC
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This report lists reports, articles and other documents recently annotmced in the NASA STI Database.
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2_62717 Joint Inst. for Nuclear Research, Div. of Radiation and Radiobiological Research, Dubna, USSR

I_dudion of aberrations in huma_ _ympI_()eytes by (gamma)_rays and fast heavy _ons

Govorun, R. D.; Repin, M. V.; Krasavin, E. A.; Lukasova, E.; Kozubek, S.; Dec. 31, 1998; 23p; In English

Report No.(s): DE99-607972; JINR-E- 19-98-31; No Copyright; Avail: Department of Energy Information Bridge

Frequencies of aberrations induced by different doses of (gamma)-rays and (sup 14)N ions (LET (approx) 77 keV/(mu)m)

in the chromosomes 1 and 2 of human lymphocytes as detected by FISH were compared with those detected by conventional

staining in the whole genome. The results have shown that the induction of aberrations in the chromosomes 1 and 2 is more

frequent than that in the rest of genome. The frequencies of dicentrics detected by FISH in the chromosomes 1 and 2 recalculated

for the whole genome are in good agreement with those detected by conventional staining at different doses of (sup 14)N, but they

are about 2 times lower at low doses of (gamma)-rays. Translocation frequencies calculated in the same manner from the

frequencies induced in the chromosome 1 by (gamma)-rays correspond to the frequencies of dicentrics detected by conventional

staining, however, they are about 2 times higher than those detected by convectional staining at doses lower than 2 Gy of (sup

14)N. The differences between the frequencies of these aberration types increase at higher doses of both radiation types.
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US military personnel may be exposed to a wide variety of potentially toxic chemicals. The chemicals personnel may

encounter, particularly in combat situations, often are neurotoxicants. Predeployment screening methods such as behavioral and

physiological measurements can be used to rapidly assess these potential health hazards. The objectives of this research were: (1)

to develop and use computer aided methods in evaluation of neurotoxicity; (2) to evaluate physiological and behavioral endpoints

of neurotoxicity in fish following exposure to the organophosphates malathion and diazinon; a carbamate, carbaryl; a metal,

cadmium; a polycyclic aromatic hydrocarbon, pyrene; a biocide, fenvalerate; and a simulated semi-permeable membrane device

mixture, malathion and fenvalerate; and, to assess the correlation between physiology and behavior; (3) to adapt neurotoxic

methods for use with passive sentinel monitoring devices; and (4) to provide instrumental protocols, standardized operating

procedures, and quality control for neurotoxicity monitoring. These objectives were achieved. Results indicated strong

correlations between behavioral indices and brain cholinesterase activity when animals were exposed to traditional cholinesterase
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inhibitors.Correlationswithother chemicals were less clear and indicate the need for mechanistic studies associated with other

chemical classes that may be important to military personnel.
DTIC
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Geelen, Ghislaine, NASA Ames Research Center, USA; Greenleaf, John E., NASA Ames Research Center, USA; Keil, Lanny

C., NASA Ames Research Center, USA; Journal of Clinical Endocinology and Metabolism; 1996; ISSN 0021-972X; Volume 81,

No. 6, pp. 2131-2135; In English

Contract(s)/Grant(s): RTOP 199-18-12-07; Copyright; Avail: Issuing Activity

After 24-h water deprivation, five men (23-41 yr; 78 +/- 3.6 kg) consumed, within 4.0-6.2 min, 12 mL/kg of one of six fluid

formulations (16.5 C) once a week over a period of 6 weeks: water, hypotonic saline (0.045% Na(+)), isotopic saline (0.36%,

Na(+)), hypertonic glucose 9 7%, glucose), and two commercial mildly hypertonic 9.7% carbohydrate drinks. Blood samples were

drawn 5 min before and: 3, 9, 15, 30, and 70 min after completion of drinking. Ingestion induced no significant change in plasma

Na(+), K(+), osmotic, or protein concentrations, blood pressure; or heart rate. Plasma volume (PV) was increases (P is less than

0.05) between 30-70 min with isotonic saline and the two commercial drinks. Ingestion induced a decrease in plasma AVP (PAVP)

at 3 min, which was maximal (P is less than 0.05) at 15 min with all drinks. Thus, the act of drinking, independent of the

composition or osmolality of the fluid absorbed, leads to a prompt inhibition of PAVP secretion in man. With the exception of

rehydration with isotonic saline, this prompt response was followed by a long lasting inhibition of PAVE There was no change

in PRA, plasma aldosterone, atrial natriuretic peptide, or epinephrine, but an increase in plasma norepinephrine occurred

immediately after ingestion, which suggests, like that for PAVP depression, a drinking-stimulate neural mechanism.
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Lawless, DeSales, Rockefeller Univ., USA; Jackson, Catherine G. R., University of Northern Colorado, USA; Greenleaf, John

E., NASA Ames Research Center, USA; Sports Medicine; 1995; ISSN 0112-1642; Volume 19, No. 4, pp. 235-239; In English

Contract(s)/Grant(s): NAG8-227; RTOP 199-18-12-07; Copyright; Avail: Issuing Activity

The human immune system is highly efficient and remarkably protective when functioning properly. Similar to other

physiological systems, it functions best when the body is maintained with a balanced diet, sufficient rest and a moderately

stress-free lifestyle. It can be disrupted by inappropriate drug use and extreme emotion or exertion. The functioning of normal

or compromised immune systems can be enhanced by properly prescribed moderate exercise conditioning regimens in healthy

people, and in some human immunodeficiency virus (HIV-1)-infected patients but not in others who unable to complete an interval

training program. Regular exercise conditioning in healthy people reduces cardiovascular risk factors, increases stamina,

facilitates bodyweight control, and reduces stress by engendering positive feelings of well-being. Certain types of cancer may also

be suppressed by appropriate exercise conditioning. Various exercise regimens are being evaluated as adjunct treatments for

medicated patients with the HIV-1 syndrome. Limited anecdotal evidence from patients suggests that moderate exercise

conditioning is per se responsible for their survival well beyond expectancy. HIV-1-infected patients respond positively, both

physiologically and psychologically, to moderate exercise conditioning. However, the effectiveness of any exercise treatment

programme depends on its mode, frequency, intensity and duration when prescribed o complement the pathological condition of

the patient. The effectiveness of exercise conditioning regimens in patients with HIV- 1 infection is reviewed in this article. In

addition, we discuss mechanisms and pathways, involving the interplay of psychological and physiological factors, through which

the suppressed immune system can be enhanced. The immune modulators discussed are endogenous opioids, cytokines,

neurotransmitters and other hormones. Exercise conditioning treatment appears to be more effective when combined with other

stress management procedures.
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P_s_mortem Specimens {Mng LC/MS/MS a_d LC/MS/MS/MS Find Rep_,rt
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USA; May 2000; 20p; In English
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During the investigation of aviation accidents, postmortem samples from victims are submitted to the FAA's Civil

Aeromedical Institute for drug analysis. Because new drugs are continually being released to the market, it is our laboratory's

responsibility to develop methods which can identify these new drugs. This paper presents a rapid and reliable method for the

identification and quantitation of sildenafil (Viagra(R)) and its metabolite, UK-103,320. Sildenafil, when used properly, is

relatively safe. There are, however, certain side effects that could create potential hazards. For example, Sildenafil has been shown

to potentiate the hypotensive effects of nitrates commonly employed in the treatment of certain heart conditions. The procedure

described herein incorporates solid-phase extraction and LC/MS/MS and MS/MS/MS utilizing an atmospheric pressure chemical

ionization (APCI) ion trap mass spectrometer (MS) in the positive ionization (PCI) mode. Solid-phase extraction provided an

efficient sample extraction yielding recoveries of approximately 80%. This method is highly selective and sensitive, having a limit

of detection of 1 ng/mL for both compounds. Sildenafil and UK-103,320 were fotmd to have a linear dynamic range of 2-800

ng/mL and 4-800 ng/mL, respectively. This procedure showed intra- day (within day) relative error of less than or = 6% and

relative standard deviation (RSD) within 4% for both the 50 ng/mL and 200 ng/mL controls. The inter-day (between day) relative
errors were less than or = 6% while the RSD was within 12% for both control concentrations. Sildenafil and UK-103,320 were

found to be stable in blood for at least one week at 4 C. This method was also used for the determination of sildenafil and

UK-103,320 in postmortem fluid and tissue specimens collected from fatal aviation accident victims.
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After having spent some time in a simulator subjects often suffer from disturbing aftereffects. For a large part these consist

of a continuation of motion sickness symptoms, but other symptoms, such as postural and visual problems are often reported as

well. As a first step towards finding methods of reducing the risks associated with these symptoms (e.g. interference with everyday

activities following a simulator trial), a literature review is provided, in which the most frequently used methods for assessing the

magnitude of these aftereffects, are evaluated. Recommendations are given as to which methods are likely to be the best

assessment tools, and as to what questions remain to be answered in future research.
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Wada, F., NASA Ames Research Center, USA; Sagawa, S., NASA Ames Research Center, USA; Miki, K., NASA Ames Research

Center, USA; Nagaya, K., NASA Ames Research Center, USA; Nakamitsu, S., NASA Ames Research Center, USA; Shiraki, K.,

NASA Ames Research Center, USA; Greenleaf, J. E., NASA Ames Research Center, USA; [1994]; 9p; In English
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The purpose was to determine whether extracellular volume or osmolaiity was the major contributing factor for reduction

of thirst in air and head-out water immersion in hypohydrated subjects. Eight males (19 - 25 yr) were subjected to thermoneutral

immersion and thermoneutral air under two hydration conditions without further drinking: euhydration in water (Eu-H20) and

euhydration in air, mud hypohydration in water (Hypo-H20) mud hypohydration in air (3.7% wt loss after exercise in heat). The

increased thirst sensation with Hypo-H20 decreased (P less than 0.05) within 10 min of immersion and continued thereafter. Mean

plasma osmolality (288 +/- 1 mosmol/kg H20) and sodium (140 +/- 1 meq/1) remained elevated, and plasma volume increased

by 4.2 +/- 1.0% (P less than 0.05) throughout Hypo-H20. A sustained increase (P less than 0.05) in stroke volume accompanied

the prompt and sustained decrease in plasma renin activity and sustained increase (P less than 0.05) in plasma atrial natriuretic

peptide during Eu-H20 and Hypo-H20. Plasma vasopressin decreased from 5.3 +/- 0.7 to 2.9 +/- 0.5 pg/ml (P less than 0.05)
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during Hypo-H20 but was unchanged in Eu-H20. These findings suggest a sustained stimulation of the atrial baroreceptors and

reduction of a dipsogenic stimulus without major alterations of extracellular osmolality in Hypo-H20. Thus it appears that

vascular volume induced stimuli of cardiopuhnonary baroreceptors play a more important role than extracellular osmolality in

reducing thh'st sensations during immersion in hypohydrated subjects. Thus the purpose for this study was to determine the relative

importance of volume and osmotic stimuli, and associated hormonal interaction, for attenuation of thirst during immersion.
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The focus of the Medical Vanguard Project has continued to progress in the fields of telemedicine, surgical simulation, and

distance education. The key areas that the annual report presents includes: The shift from interactive video based telemedicine

to non-interactive, store and forward applications that are Internet based: This switch comes from the difficulties in scheduling

interactive sessions with physicians who already have tight schedules and therefore make the telemedicine consult difficult. We

have launched an extensive Internet telemedicine program in two chronic illness areas, diabetes and home peritoneal dialysis from

the previous efforts dealing with telemedicine support for acute care. Also reported this year is the development of a global MRI
teleradiology network to support medical research of rare diseases where studies from multiple institutions, including

international sites. The support of distance medical education, a comprehensive database containing pathology slides of 240

prostate surgical specimens was established at the ISIS Center. Our simulated biopsy indicates that the current biopsy protocol

is suboptimal. The integration of imaging systems and surgical procedures effort is accomplished in part by establishing the

technology requirements for image-guided therapies. Advanced technologies included in this report are impedance imaging and

a palpation training system.
DTIC
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2_R_R_}64713 NASA Ames Research Center, Moffett Field, CA USA

Hyperv_flemia fr(_m Drip,king Hyperhydra_io_ S_flution_ at Re_t and Exercise
Greenleaf, John E., NASA Ames Research Center, USA; Looft-Wilson, Robin, NASA Ames Research Center, USA; Jackson,

Catherine G. R., University of Northern Colorado, USA; Geelen, Ghislaine, Lyon-1 Univ., France; Barnes, Paul R., San Francisco

State Univ., USA; Jensen, Christopher D., Shaklee US, Inc., USA; Whittam, James H., Shaklee US, Inc., USA; Apr. 05, 1995,
pp. 95-96; In English; Life Sciences and Space Medicine Conference, 3-5 Apr. 1995, Houston, TX, USA; Sponsored by American

Inst. of Aeronautics and Astronautics, USA; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche

The mechanism of muscular fatigue from physical work and exercise (high metabolism) is not clear, but involves disturbances

of muscle surface membrane excitation-contraction coupling from changes in sarcoplasmic reticulum Ca2+ release, cell H+ and

Pi responses, and carbohydrate metabolism. Fatigue in people at rest (low metabolism) involves both psychological and

physiological factors, probably in different proportions. One common factor appears to be the level and distribution of water and

electrolytes within muscle cells and other vascular, interstitial, body fluid compartments. The vascular fluid volume, composed

of plasma and red blood cells, is a primary regulatory factor for cardiovascular function; reduction of vascular volume

(hypovolemia) and total body water (hypohydration) adversely affect exercise performance. Plasma volume and plasma

ionic-osmotic constituent concentrations are also regulatory factors for body thermoregulation, which is often compromised from

exercise induced hypovolemia and hypohydration. Rehydration of dehydrated people on earth is relatively easy with appropriate

food (osmols), fluid, and a restful environment. But ad libitum drinking under stressful conditions; e.g., heat, exercise, or prior

dehydration, results in involuntary dehydration defined as the delay in full fluid replacement (euhydration) during and following

loss of body fluid. Astronauts, with their reduced total body water are euhydrated while in weightlessness, but become

"dehydrated" during reentry and lauding. Thus, people subjected to acute or chronic stress are probably somewhat "dehydrated"

as well as fatigued. Many rehydration drinks are more concentrated (hypertonic-hyperosmotic) with respect to the normal plasma

osmolality of 285 mOsm/kg H20 and more of the drink osmols are contributed by carbohydrates than by ionized substances. There

have been few studies on the efficacy of various drhak formulations for increasing body fluid compartment volumes, especially

plasma volume, in rested hydrated subjects. Recent findings from our laboratory have indicated that drinks containing greater

concentrations of ionized substances (Performance 1 and AstroAde) up to 157 mEq/L Na+ induced greater levels of hypervolemia



inresting,moderatelydehydratedmen,andwerealsobetterthanwaterforattenuatingthecharacteristichypovolemiaduring
supine,submaximal,legergometerexercise.
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Using a positive pressure respirator a higher level of protection can be attained than with the current gasmask. An optimal

positive pressure respirator produces a pressure just above atmospheric pressure during the whole breathing cycle under all

circumstances. It is not known whether the commercially available respirator systems can maintain the positive pressure during

heavy exercise. The high inspiratory peakflows (5 to 10 l/s) can cause short periods of negative pressure, which may significantly

decrease the protection level. A possible solution might be to control the blower so that it can generate a higher (peak)flow during

heavy exercise. From the literature it is found that during exercise there are some effects of positive pressure breathing on

ventilation and blood circulation. In this study we investigated whether it was possible to maintain a positive pressure during heavy

exercise with a blower that may be used integrated in a portable system. Furthermore, the physiological effects and feelings of

discomfort were investigated during exercise while breathing under positive pressure. Eight subjects participated in this study.
They used the respirator system (blower and gasmask@ during rest and heavy exercise on the bicycle ergonometer. During

exercise the subject cycled at 80% of their individual maximum. The experiments were performed at different levels of the blower

(low and high flow) and at different pressures (0 to 10 mbar). The different pressure levels were set by changing the expiratory

resistance. An extra set of conditions was created by using the pressure under the gasmask as a feedback signal for the blower.

This caused the air flow from the blower to increase as the pressure decreased. Without the blower the pressure became negative

during 50% (SD 4%) of the breathing cycle. With the blower the negative pressure averaged for 15% (SD 10% of the breathing

cycle. With the highest setting of the blower the pressure still became negative for 5% (SD 10%) of the breathing cycle. We found

no significant effects on ventilation or blood pressure caused by the increased breathing pressure. We did find an increase in

oxygen consumption compared to the situation without gasmask and blower. This means that breathing through a respirator

system with gasmask and blower requires more effort than normal breathing. The feedback of the pressure to the blower produces

a decrease in power requirements. Besides, there was a trend that it caused less discomfort, probably caused by the decrease in

pressure difference between inspiration and expiration. However, due to the large variance in the data we found no significant

differences between most conditions. From the results it was deduced that the currently available commercial blower systems do

not supply a sufficient air flow to maintain a positive pressure during heavy exercise. This decreases the advantage of the positive

pressure respirator system, to maintain the positive pressure during heavy exercise a more powerful blower is required, which can

generate a larger air flow at higher pressures. However, physiological effects on ventilation and blood circulation can be expected,

if such systems are used.
Author
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Prolonged rest in bed has been utilized by physicians and other health-care workers to immobilize and confine patients for

rehabilitation and restoration of health since time immemorial. The sitting or horizontal position is sought by the body to relieve

the strain of the upright or vertical postures, for example during syncopal situations, bone fractures, muscle injuries, fatigue, mad

probably also to reduce energy expenditure. Most health-care personnel are aware that adaptive responses occurring during bed

rest proceed concomitantly with the healing process; signs and symptoms associated with the former should be differentiated from

those of the latter. Not all illnesses and infirmities benefit from prolonged bed rest. Considerations in prescribing bed rest for
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patients-including duration, body position, mode and duration of exercise, light-dark cycles, temperature, and humidity-have not

been investigated adequately. More recently, adaptive physiological responses have been measured in normal, healthy subjects

in the horizontal or slightly head-down postures during prolonged bed rest as analogs for the adaptive responses of astronauts

exposed to the microgravity environment of outer and bed-rest research.
Derived from text
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Walraven, J., Institute for Human Factors TNO, Netherlands; Kooi, E L., Institute for Human Factors TNO, Netherlands; Sep.
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In the context of the revision of the visual standards for the Netherlands Royal Navy, this study addresses the need for a

pass/fail score for binocular depth perception. On the basis of a literature search and our own expertise we conclude that the

potential advantages of binocular depth perception are not essential for the visual aspects of an adequate functional performance

within the services of the Netherlands Royal Navy. An exception is made for operators of stereoscopic measuring equipment. One

of the main considerations underlying the above conclusion was, that the monocular cues for depth perception are so effective
that there is no need for the additional information provided by binocular parallax. This is also consistent with the results of various

accident analyses studies, showing that the lack of binocular depth perception cannot be linked to an enhanced risk in road and

flight accidents. Also experiments in which binocular mad monocular performance is compared of drivers maneuvering through

a slalom circuit, or the performance of pilots landing their planes, indicate that binocular depth perception is not essential for these

tasks. The present pass/fail score presently used by the Netherlands Royal Navy (i.e. 400" on the TNO stereo test) already implies,

in effect, that depth perception should not be taken too seriously. A score of 400" attests to a very low level of stereoscopic acuity,

which means for example, that the difference in distance between 10 m and 14 m cannot be discriminated on the basis of the

binocular parallax cue. Therefore, a further lowering of the pass/fail criterion, or even abandoning it altogether, should not be

considered as an enhanced risk due to inadequate functional performance. Although the depth perception score may be

relinquished as a selection criterion, we nevertheless recommend that candidates take the test for diagnostic purposes. The test

score still provides additional information about the status of the visual system, in particular with respect to eye coordination. This

may also become relevant when it comes to the employment of the Helmet Mounted Display (HMD), as is to be anticipated in

the context of the future Soldier Modernization Program (SMP).
Author

Binocular Vision; Criteria; Space Perception; Stereoscopic Vision; Visual Acuity; Acceptability; Human Performance

2_6662,4 Air Force Inst. of Tech., School of Engineering, Wright-Patterson AFB, OH USA
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Following the Gulf War there were many concerns raised about human exposure to the combination of chemicals mad stress.

Stress causes several changes in basic functions of a human body, from breathing and blood flow changes to hormonal and enzyme

changes, and increased permeability of the blood-brain barrier. Each of these changes can strongly influence chemical uptake,

distribution, mad accumulation in the body. The purpose of this thesis was to model mad predict the changes that will occur when

stress is combined with chemical exposure. Physiologically-based pharmacokinetic (PBPK) modeling is one tool that can be used

to visualize, predict, mad generate a hypothesis about chemical exposures. A PBPK model was developed that simulated human

tissue compartments during chemical exposure and different levels of exercise. The PBPK model developed is a valid tool for

helping explain and predict the fate and transport of a chemical on an individual nnder stress. The results suggest that the brain

compartment is of high importance when addressing the uptake of chemicals during exercise. The maximal uptake of a chemical

from the blood-brain barrier, as well as the decreased enzymatic levels in the brain compartment have been identified as key

parameters for further study.
DTIC
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S_eep a_d Alertness _'la_agement _)ur_g Military Operation,s: Review and P_an (ff Action Fil_a! Report

Simons, M., Aeromedical Inst., Netherlands; November 1999; 47p; In English
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Report No.(s): Rept- 1999-K5; Rept-2000-0002; Copyright; Avail: Issuing Activity
Sleep and alertness management is a major point of attention for commanders and the medical support of military round the

clock operations. Awareness on the effects of fatigue and sleepiness should be enhanced both on command level and crew level.

Flight surgeons and safety officers should be trained to develop and implement mission specific crew endurance plans. Practical

guidelines on methods to prevent serious fatigue and to enhance performance and alertness of the crew play a key role in these

crew endurance plans. Useful methods include the use of strategic naps, hypnotics, stimulants, and chronobiotic treatment. In the

context of the development of guidelines to optimize performance and alertness during sustained and stressful missions, this

literature review describes the available knowledge and identifies areas where knowledge is lacking. In this context military

relevant research issues related to the use of strategic naps, hypnotics, stimulants, and chronobiotic treatment are put forward.

Based on the results of this study, a work program is drawn up, aimed at developing guidelines to optimize performance and

alertness during sustained intensive operations.
Author
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The use of drugs and alcohol in aviation is closely monitored by the FAA Office of Aviation Medicine's (OAM's) Civil

Aeromedical Institute (CAMI) through the toxicological analysis of specimens from pilots who have died in aviation accidents.

This information on the use of drugs in aviation is helpful to the FAA in developing programs to reduce the usage of dangerous

drugs and identify potentially incapacitating medical conditions that may cause an accident. Data collected from this research can

be used to evaluate the effectiveness of the FAA drug testing program. The toxicology reports prepared by the CAMI Forensic

Toxicology Research Section are used by the FAA and the National Transportation Safety Board to determine the cause of aviation

accidents. Specimens (blood, urine, liver, kidney, vitreous fluid, and other bodily specimens) were collected by pathologists near

the accident and placed in evidence containers provided by CAMI. These samples were refrigerated and shipped by overnight

air. Upon receipt, the specimens were inventoried and accessioned for the analysis of drugs, alcohol, carbon monoxide, and

cyanide. All data collected by the laboratory were entered into a computer database for future analysis. The database was searched

using a Microsoft Access TM program developed by a local contractor. The database was sorted based on the class of drug,

controlled dangerous substance schedules I and II, controlled dangerous substance schedules III-V, prescription drugs,

over-the-counter drugs, and alcohol. The Toxicology and Accident Research Laboratory received specimens from 1683 pilots for

postmortem toxicology analysis between 1994 to 1998. Controlled dangerous substances, CDS, (schedules I and II) were found

in 89 of the pilots analyzed. Controlled dangerous substances (schedules III- V) were found in 49 of the pilots tested. Prescription

drugs were found in 240 of the pilots analyzed. Over-the-cotmter drugs were found in 301 of the pilots analyzed. Alcohol at or

above the legal limit of 0.04% was found in 124 pilots. The number of positive drug cases has doubled over the past 5 years.

Over-the-counter medications are the most frequently found drugs in fatal aviation accidents and many of these drugs, or the

medical conditions for which they are being used, could impair a pilot's ability to safely fly an aircraft. The increased number of
positive cases found in this research is most likely the result of improved methods of analysis, rather than an increase in the use

of drugs. The low incidence of CDS III-V drugs found in fatal aviation accidents may be a result of the difficulty in finding and

identifying the new benzodiazepines commonly prescribed in this class.
Author
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Activity

Whenhumansascendtohighaltitude(ALT)theirplasmavolume(PV)andtotalbloodvolume(BV)decreaseduringthefirst
fewdays.Withcontinuedresidenceoverseveralweeks,thehypoxia-inducedstimulationoferythropoietinincreasesredcell
productionwhichtendstorestoreBV.Becausehypoxiaalsoactivatesthebeta-adrenergicsystem,whichstimulatesredbloodcell
production,weinvestigatedtheeffectof adrenergicbeta-receptorinhibitionwithpropranololon fluid volumesandthe
polycythemicresponsein11healthyunacclimatizedmen(21-33yearsoldexposedtoanALTof4300m(barometricpressure
460Ton')for3weeksonPikesPeak,Colorado.PVwasdeterminedbytheEvansbluedyemethod(PV(subEB)),BVbythecarbon
monoxidemethod(BV(subCO)),redcellvolume(RCV)wascalculatedfromhematocrit(Hct)andBV(subCO),andserum
erythropoietinconcentration([EPO])andreticulocytecount,werealsodetermined.Alldeterminationsweremadeatsealeveland
after9-11(ALT-10)and9-20(ALT-20)daysatALT.AtsealevelandALT,sixmenreceivedproprauolol(pro,240mg/day),and
fivereceivedaplacebo(pla).Effectivebeta-blockadedidnotmodifythemean(SE)maximalvaluesof[EPO][pla:24.9(3.5)vs
pro:24.5(1.5)mU/ml]orreticulocytecount[pla:2.7(0.7)vspro:2.2(0.5)%];norchangesinPV(subEB)[pla:-15.8(3.8)vspro:
-19.9(2.8)%],RCV(subCO)[pla:+7.0(6.7)vspro:+10.1(6.1)%],orBV(subCO)[pla:-7.3(2.3)vspro:-7.1(3.9)%].Inthe
absenceofweightloss,aredistributionofbodywaterwithnonetlossisimplied.Hence,activationofthebeta-adrenergicsystem
didnotappeartoaffectthehypovolemicorpolycythemicresponsesthatoccurredduring3weeksat4300mALTinthesesubjects.
Author
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Greenleaf, J. E., NASA Ames Research Center, USA; Hutchinson, T., NASA Ames Research Center, USA; Shaffer-Bailey, M.,

NASA Ames Research Center, USA; Looft-Wilson, R., NASA Ames Research Center, USA; Eur Journal of Applied Physiology;

1996; Volume 72, pp. 303-309; In English
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The purpose was to investigate the mechanism for the excessive exercise hyperthermia following deconditioning (reduction

of physical fitness). Rectal (T(sub re)) and mean skin (T(bar)(sub sk)) temperatures and thermoregulatory responses were

measured in six men [mean (SD) age, 32 (6) years; mass, 78.26 (5.80) kg; surface area, 1.95 (0.11) sq m; maximum oxygen uptake

(VO2max), 48 (6) ml/min/kg; whilst supine in air at dry bulb temperature 23.2 (0.6)C, relative humidity 31.1 (11.1)% and air speed

5.6 (0.1) m/mini during 70 min of leg cycle exercise [51 (4)% VO2max] in ambulatory control (AC), or following 6 h of chair

rest (CR), 6deg head-down bed rest (BR), and 20deg (W120) and 80deg (W180) foot-down water immersion [water temperature,

35.0 (0.1) C]. Compared with the AC exercise (Delta)T(sub re) ]mean (SD) 0.77 (0.13)C], (Delta)T(sub re), after CR was 0.83

(0.08)C (NS), after BR 0.92 (0.13)C (*P is less than 0.05), after W180 0.96 (0.13)C*, and after W120 1.03 (0.09)C*. All T(sub

sk) responded similarly to exercise: they decreased (NS) by 0.5-0.7 C in minutes 4-8 and equilibrated at +0.1 to +0.5 C at 60-70.

Skin heat conductance was not different among the five conditions (range = 147-159 kJ/sq/C. Results from an intercorrelation

matrix suggested that total body sweat rate was more closely related to T(sub re) at 70 min (T(sub re70)) than limb sweat rate or

blood flow. Only 36% of the variability in T(sub re70) could be accounted for by total sweating, and less than 10% from total body

dehydration. It would appear that multiple factors are involved which may include change in sensitivity of thermo- and

osmoreceptors.
Author
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Harman, Everett; Hoon, Ki; Frykman, Peter; Pandorf, Clay; May 03, 2000; 72p; In English

Report No.(s): AD-A377886; USARIEM-T00-17; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

An analysis of the effects of 4 backpack loads (6, 20, 33, and 44 kg) on walking gait was performed on 16 male volunteers

using a cinematographic system, force platform, tri-axial accelerometer, and 6 surface electrodes located over the trapezius, spinal

erector, quadricep, hamstring, gastrocnemius and tibialis anterior muscles. When the load became very heavy, stride frequency

increased. Double-support as percent of stride increased along with the load, effected by a delayed floor push-off. Knee range of
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motionincreasedwithloadduringtheeccentrickneeflexionperiodfromheel-strikeuntilmid-stance.A lowertotalbodycenter
ofmasspositionastheloadincreasedwaseffectedbothbygreaterkneeflexionandamoreforwardleaningtrunk.Aninitial
propulsiveimpulseatheel-strikeresultedfromflexionatthekneeratherthanfromextensionatthehip.A protectivegait
adjustmentwhenincreasingtotheheaviestloadlimitedthemedialtravelofthecenterofmass.Astheloadincreased,hipextensor
torqueincreasedproportionately.Yetkneeextensortorqueincreasedmorethanexpected,whileankleplantarflexortorque
increasedlessthanexpected.Trapeziusmuscleactivityshowedthattheframe-and-beltsystemdidnotpreventtheshouldersfrom
supportingconsiderableload.Thespinalerectorsproducedthelargestburstof activityat contralateralheel-strike.The
gastrocneminswaslargelyinactiveexceptforhighactivityduringpush-off,whichdidnotincreasewithveryheavyloads.The
burdenof carryinga veryheavyloadfell lessonthecalfmusclesthanonthemusclesaroundthekneeandhip.Trunk
forward/downwardexcursionandaccelerationincreasedwithload.Theerectorspinaeactedeccentricallytodeceleratetrunk
motionasthetrmikapproacheditsmaximumforwardlean.Slackinthestrapsenabledpeakforwardaccelerationofthepackto
occurlaterandbeoflowermagnitudethanthepeakforwardaccelerationofthetrunk.
DTIC
Physiological Effects; Activity (Biology); Biodynamics; Muscular Function

28_8_7_,427 National Defence Research Establishment, Div. of Human Sciences, Linkoeping, Sweden

'['esting _odels for Estimating Physica_ W_rking Capacity Proevni_g av Skattning_modellerj?mrArl_etspr_ve_

Wenemark, R.; Aven, A.; Sep. 1998; 24p; In Swedish
Report No.(s): PB2000-103097; FOA-R-98-00855-720-SE; No Copyright; Avail: National Technical Information Service

(NTIS)

This document describes two models (Model 1 and 2) for estimating physical working capacity. The purpose of using a model

is that draftees can be estimated even though they can not accomplish the physical working capacity test. by using a model the

estimation of a draftee will also be equal all over the country. The two models are based on the draftees weight and estimation

of their condition compared to their classmates. Those two variables create the two suggested models. The models use different

criteria of the variables when estimating the draftees.
NTIS
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Le_e_cytos_s, Thr_mb_cytos_s, a_d P_asma Osm_a|ity _)ur_g Rest a_d _xerc_se: A |_yp_t_es_s
McKenzie, M. A., San Francisco State Univ., USA; Greenleaf, John E., NASA Ames Research Center, USA; Loofl-Wilson, R.,

NASA Ames Research Center, USA; Barnes, E R., San Francisco State Univ., USA; Journal of Physiology and Pharmacology;

1999; Volume 50, No. 2, pp. 259-273; In English; Sponsored in part by Shaklee Technica

Contract(s)/Grant(s): NGT-50686; NAG8-227; JSRA-7; RTOP 199-18-07; Copyright; Avail: Issuing Activity

The mechanism for inducing leucocytosis (increase in white blood cells) and thrombocytosis (increase in platelets) during

exercise is unclear. Because plasma osmolality (Osm) may influence T-cell proliferation, Osm and the number of leucocytes

(WBC) and platelets in blood were measured periodically during a 90 min rest period, and were compared with those during

upright sitting ergometer exercise in six m_t.rained, healthy men who cycled for 70 min at 71% of their maximal oxygen uptake

(V prime O(sub 2(sub max)). There were 6 experiments in which the subjects drank different fluid formula-t4ilons (10 ml/kg)

of various ionic and osmotic concentrations intermittently during 60 min of the rest period and during the exercise period.

Osmolality, and WBC and platelet counts increased significantly (pis less than 0.05) within the first 10 min of exercise, but the

additional 60 min of exercise did not significantly change the leucocytosis or thrombocytosis. There were low but significant

correlations between individual values of total WBC and total Osm during exercise (r(sub 0.001 (2),284) = 0.39) and during rest

plus exercise if(sub 0.001(2),499) = 0.43). With combined data from the six experiments, mean Osm correlated highly and

significantly with both mean WBC (r(sub 0.001(2),6) = 0.95, p is less than 0.001) mad mean platelets (r(sub 0.001(2),6) = 0.94,

p is less than 0.01) during the exercise phase. These data indicate that increases in leucocytes, thrombocytes, and osmolality occur

primarily within the first 10 min of high-intensity exercise, but neither hypovolemia nor hyperthermia during exercise contributed

to the leucocytosis, thrombocytosis, or hyperosmolality. The high correlations between plasma Osm and WBC or platelet counts

suggest changes in osmolality may contribute to the mechanism of leucocytosis and thrombocytosis induced by exercise.
Author

Leukocytes; Thrombocytes; Platelets; Plasmas (Physics); Osmosis; Cell Membranes (Biology); Regeneration (Physiology)
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BEHAVIORAL SCIENCES

Includes psychological factors; individual and group behavior, crew training and evaluation; and psychiatric research.

2_61_i_64 Institute for Human Factors TNO, Soesterberg, Netherlands

Co_cep_s for Sce_ar_e=}._ased Tra_n_g _ M_l_ary Comraa_d In_erim Report Co_eepten voor Scelmrio=Gebaseerde

_'ain#_g i_ MHitaire Commandov_ering

vandenBosch, K., Institute for Human Factors TNO, Netherlands; Helsdingen, A. S., Institute for Human Factors TNO,

Netherlands; Apr. 10, 2000; 50p; In Dutch

Contract(s)/Grant(s): B98-054; TNO Proj. 790.3

Report No.(s): TD-2000-0135; TM-00-8006; Copyright; Avail: Issuing Activity

Problem: Military personnel are, particularly in peacekeeping and peace-enforcing operations, confronted with unfamiliar

and uncertain situations. Decisions have to be made under time-pressure that can have severe military and/or political

implications. Successful performance in environments characterised by complex and unstable political and military conditions

requires adequate training in tactical command. Scenario-based training offers the opportunity to acquire task critical skills under

controlled conditions, and to systematically acquire experience in applying these skills in a symbolic and simplified task

environment. In the context of increasing use of synthetic training environments (C2-trainers), it is necessary to examine how

Dutch military training centres specify scenarios for training, and to investigate recent scientific developments on methods for

scenario specification. Activities: Studying the psychological and military literature on methods for the development of scenarios

for training tactical command skills, and a field survey into procedures for developing scenarios in tactical command training

within Dutch military training institutions. Results: Effective training requires practice scenarios that supports skill learning as

well as the utilisation of skill under complex operational conditions. Various researchers and organisations have developed

guidelines supporting the specification of adequate training scenarios. An important function of scenario based training is the

acquisition of domain knowledge. Scenarios must be designed in such a way that trainees can expand their knowledge database
with relevant situation and events, to determine which situations are relevant and which are not can be inferred from mission and

task analyses, but also from analysing expert behaviour (through observation, verbal protocols, and interviews). Expert behaviour

should not be the only input fort developing training scenarios, because experts often fail to critically evaluate their implicit

assumptions and expectations when they assess a situation. Good training therefore includes scenarios that violate prevalent
expectations, so that trainees learn to critically evaluate their expectations and learn to develop contingency plans for if the

situation develops differently than expected. A second important function of scenario based training is to provide trainees with

the opportunity to acquire and practise the expert approach. However, determining whether or not trainees have succeeded is a

problem. Processes like reasoning, memory retrieval, knowledge integration can not be inferred unambiguously from observable

task behaviour. Making inferences about the internal processes based upon minor actions, or no actions, requires ample domain

knowledge and a thorough appreciation of preceding, current, and anticipated events. Subject Matter Experts are needed to make

the higher order transformations needed to evaluate the appropriateness of trainee behaviour. However, there is evidence that

subject matter experts are unable to specify the criteria they use for performance assessment. The reviewed guidelines for

developing training scenarios are often fairly general, and sometimes even obligatory.
Author

Education; Data Bases; Protocol (Computers); Training Devices

2_{}_{}{_62463 California Univ., San Diego, Dept. of Family and Preventative Medicine, La Jolla, CA USA

The Ew_gio_ o_"Networks _n _xtreme a_d Isolated Env_ronme_t Final Report

Johnson, Jeffrey C., East Carolina Univ., USA; Boster, James S., Connecticut Univ., USA; Paiinkas, Lawrence A., California

Univ., San Diego, USA; [2000]; 42p; In English

Contract(s)/Grant(s): NAG5 -4571; NSF BNS-90-11351; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

This article reports on the evolution of network structure as it relates to the formal and informal aspects of social roles in well

bounded, isolated groups. Research was conducted at the Amundsen-Scott South Pole Station over a 3-year period. Data was

collected on crewmembers' networks of social interaction and personal advice over each of the 8.5-month winters during a time

of complete isolation. In addition, data was collected on informal social role structure (e.g., instrumental leadership, expressive

leadership). It was hypothesized that development and maintenance of a cohesive group structure was related to the presence of

and group consensus on various informal social roles. The study found that core-periphery structures (i.e., reflecting cohesion)

in winter-over groups were associated with the presence of critically important informal social roles (e.g., expressive leadership)

and high group consensus on such informal roles. On the other hand, the evolution of clique structures (i.e., lack of cohesion) were
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associated with the absence of critical roles and a lack of consensus on these roles, particularly the critically important role of
instrumental leader.

Author

Networks; Evolution (Development); Isolation; Em, ironments; Range (Extremes)

2{_{_647:_:_ Massachusetts Inst. of Tech., Dept. of Aeronautics and Astronautics, Cambridge, MA USA

S_a_na_ Awarene_ I_sues _n the I_p_emen_at_on of Da_a_k: Shared Si_uafi_a_ Awareness _n _he _|_t F_gh_

Deck-NFC Aviation System Fb_al Reporti 1 jan. 1991 - 30 Sepo 1999

Hansman, Robert John, Jr., Massachusetts Inst. of Tech., USA; [1999]; 7p; In English

Contract(s)/Grant(s): NAG2-716; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

MIT has investigated Situational Awareness issues relating to the implementation of Datalink in the Air Traffic Control

environment for a number of years under this grant activity. This work has investigated: 1) The Effect of "Party Line" Information.

2) The Effect of Datalink-Enabled Automated Flight Management Systems (FMS) on Flight Crew Situational Awareness. 3) The

Effect of Cockpit Display of Traffic Information (CDTI) on Situational Awareness During Close Parallel Approaches. 4) Analysis

of Flight Path Management Functions in Current and Future ATM Environments. 5) Human Performance Models in Advanced

ATC Automation: Flight Crew and Air Traffic Controllers. 6) CDTI of Datalink-Based Intent Information in Advanced ATC

Environments. 7) Shared Situational Awareness between the Flight Deck and ATC in Datalink-Enabled Environments. 8)

Analysis of Pilot and Controller Shared SA Requirements & Issues. 9) Development of Robust Scenario Generation and

Distributed Simulation Techniques for Flight Deck ATC Simulation. 10) Methods of Testing Situation Awareness Using Testable

Response Techniques. The work is detailed in specific technical reports that are listed in the following bibliography, and are
attached as an appendix to the master final technical report.
Derived from text

Air Traffic Control; Data Links; Avionics; Human Factors Engineering

2_(_(_{}64923 NASA Johnson Space Center, Houston, TX USA

Preparing for Lo_g Duration Space Mission, s: D_scuss_o_ a_d Resource Gtfide fin" Astronauts

Galarza, Laura, Wyle Labs., Inc., USA; Holland, Albert, NASA Johnson Space Center, USA; Hysong, Sylvia J., Rice Univ., USA;

Lugg, Desmond J., Australian Antarctic Div., Australia; Palinkas, Lawrence A., California Univ., USA; Stuster, Jack, Anacapa

Sciences, Inc., USA; Witham, Lym_, Witham and Associates, USA; Wood, JoAnna, National Space Biomedical Research Inst.,

USA; Nov. 30, 1999; 18p; In English

Contract(s)/Grant(s): NAG5-4571; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

This guide was developed in support of the Flight Crew Operations Directorate's Long Duration Expedition Training

Workshops. Contents include the following: effective team behavior; the role of team members; dimensions of group

effectiveness; factors affecting team performance (selected examples); and general subthemes for teamwork and group living.
Derived from text

Education; Flight Crews; Human Performance; Teams

2_}666_}2 Institute for Human Factors TNO, Soesterberg, Netherlands

Un_ and Cro,_s _'_oda| Tracking of V_sua| a_d V_bro-Tacfi_e Sfi_md_ gmerim Report Uni_en KruismodaaI _b(_en van Vixuele
en V_brotacgie_e Stimul_

vanErp, J. B. E, Institute for Human Factors TNO, Netherlands; Feb. 16, 2000; 33p; In English

Contract(s)/Grant(s): B99-031; TNO Proj. 788.1

Report No.(s): TD-2000-0113; TM-00-B002; Copyright; Avail: Issuing Activity

Contemporary tactile display technology presents the observer with dynamic tactile stimuli. The present study investigates

performance in pursuit and compensatory tracking tasks with tactile and/or visual presentation of target and cursor. Normally, the

tactile modality is not extensively used as information channel in man-machine interfaces. The current investigation tries to cover

two deficiencies in the literature: knowledge on pursuit tracking performance with tactile displays, and the use of error coding

that is natural and equivalent to visual displays. The results show that tracking errors are 2.5 times higher with the tactile display

thma with the visual display. The largest problems seem to arise when external disturbances are presented to the tactile modality.

Especially noteworthy is the increased tracking delay in these situations. Adding additional sensory information (e.g., feedback

of the motor system with manual control) can improve the perception of dynamic tactile stimuli. Moreover, the tactile modality

is suitable to present target or set-point information in compensatory tracking tasks, and as cursor in pursuit tracking tasks. The

results of the cross-modal tasks on the tracking error fit well to an 'additional model', the tracking delay can be described by a
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serial model. The latter model gives a slight overestimation, which may be due to the cross-modal advantage of the absence of
an attentional blink.

Author

Display Devices; Pursuit Tracking; Electrocutaneous Communication; Sensory Perception; Tactile Discrimination;

M ec hanorec eptors

2_6767_ California Univ., San Diego, Dept. of Family and Preventative Medicine, La Jolla, CA USA

S_mmary of Re_earch Is_ue_ _n _._ehav_o_"and Pe_'fi_rmance _ Isolated a_d Co_fl]_ed Extreme (ICE) E_v_x_nmen_

Palinkas, Lawrence A., California Univ., San Diego, USA; [2000]; 8p; In English

Contract(s)/Grant(s): NAG5-4571; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

The papers presented in this section describe changes ha behavior mad performauce in various isolated mad confined extreme

(ICE) environments, including Antarctic expeditions and research stations, space simulators and isolation chambers, and

submarines. Each of these environments possesses characteristics that are in some way analogous to those found on long-duration

space missions. Despite differences ha length of mission, characteristics of mission persomael or crew, and characteristics in the

physical environment, the various ICE enviromnents described ha this collection of papers appear to produce similar changes ha

behavior and performance. These changes include increased disturbances of mood, increased rates of psychiatric disorder,

increased interpersonal tension, and a disruption of circadian rhyflnns. However, these enviromnents do not htherently produce

decrements in performance. Palinkas and colleagues suggest that prolonged exposure to the isolation and confinement in the

Antarctic can actually have positive or "salutogenic" effects as well, evidenced by a decrease ha mood disturbances and increase

in performance measures.
Derived from text

Antarctic Regions," Confinement; Controlled Atmospheres; Human Factors Engineering," Human Behavior; Human Performance

2_6_454 NASA Johnson Space Center, Houston, TX USA

A_aretic Space Analog P_'ograrn Final Report_ 1 JuL 1997 - 31 Deeo 1998

Palinkas, Lawrence A, California Univ., San Diego, USA; Gunderson, E. K. Eric, Naval Health Research Center, USA; Johnson,

Jeffrey C., East Carolina Univ., USA; Holland, Albert W., NASA Johnson Space Center, USA; [1998]; 8p; In English

Contract(s)/Grant(s): NAG5-4571; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

The primary aim of this project was to examine group dynamics and individual performance in extreme, isolated

environments and identify human factors requirements for long-duration space missions using data collected in an analog

environment. Specifically, we wished to determine: 1) the characteristics of social relations in small groups of individuals living

and working together in extreme, isolated environments, and 2) the environmental, social and psychological determinants of

performance effectiveness in such groups. These two issues were examined in six interrelated studies using data collected in small,

isolated research stations in Antarctica from 1963 to the present. Results from these six studies indicated that behavior and

performance on long-duration space flights is likely to be seasonal or cyclical, situational, social, and salutogenic ha nature. The

project responded to two NASA program emphases for FY 1997 as described in the NRA: 1) the primary emphasis of the Behavior

and Performance Program on determining long-term individual and group performance responses to space, identifying critical

factors affecting those responses and understanding underlying mechanisms involved in behavior and performance, and

developing and using ground-based models and analogs for studying space-related behavior and performance; and 2) the emphasis

of the Data Analysis Program on extended data analysis. Results from the study were used to develop recommendations for the

design and development of pre-flight crew training and in-flight psychological countermeasures for long-duration manned space
missions.

Author

Group Dynamics; Long Duration Space Flight; Sociology; Human Relations; Space Psychology; Social Factors; Space Flight
Stress

2_68515 NASA Johnson Space Center, Houston, TX USA

_._ehavio_" and Pe_fo_'mance o_ Long-Dura_o_ Spaee|]_gMs: Evk_ence from Ana_og_e En v_'onmen_

Palinkas, Lawrence A., California Univ., USA; Gunderson, E. K. Eric, Naval Health Research Center, USA; Johnson, Jeffrey C.,

East Carolina Univ., USA; Holland, Albert W., NASA Johnson Space Center, USA; [1999]; 28p; In English

Contract(s)/Grant(s): NAG5-4571; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Analyses of data collected ha Antarctica since 1963 were conducted to identify features of behavior mad performance likely

to occur during long-duration missions in space.The influence of mission duration and station latitude on POMS mood scores was
examined in 450 American men and women who overwintered in Antarctica between 1991 and 1998. The influence of
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crewmembersocialcharacteristics,personalitytraits,interpersonalneeds,andstationenvironmentsonmeasuresofbehaviorand
performanceatthe end of the austral winter was examined in 657 American men who overwintered between 1963 and 1974. Both

data sets were used to examine the influence of crew social structure on individual performance. Results: Seasonal variations in

mood appear to be associated with the altered diurnal cycle and psychological segmentation of the mission. Concurrent measures

of personality, interpersonal needs, and coping styles are better predictors of depressed mood and peer-supervisor performance
evaluations than baseline measures because of the unique features of the station social and physical environments and the absence

of resources typically used to cope with stress elsewhere. Individuals in crews with a clique structure report significantly more

depression, anxiety, anger, fatigue and confusion than individuals in crews with a core-periphery structure. Depressed mood is

inversely associated with severity of station physical environment, supporting the existence of a positive or "salutogenic" effect

for individuals seeking challenging experiences in extreme environments.
Author

Antarctic Regions; Human Beings; Predictions; Personality; Moods

26_6_68932 California Univ., San Diego, Dept. of Family and Preventive Medicine, La Jolla, CA USA

Sleep and M(_od During A Wil_ter il_ Antarctica

Palinkas, Lawrence A., California Univ., San Diego, USA; Houseal, Matt, Texas Technological Univ., USA; Miller, Christopher,

California Univ., San Diego, USA; International Journal of Circumpolar Health; [2000], pp. 63-73; In English

Contract(s)/Grant(s): NAG5-4571; NSF DDP-90-96178; Copyright; Avail: Issuing Activity

Seasonal variations in sleep characteristics and their association with changes in mood were examined in 91 American men

and women also who spent the 1991 austral winter at three different research stations in Antarctica. Measures of total hours of

sleep over a 24-hr period, duration of longest (i.e.,"nighttime") sleep event, number of sleep events, time of sleep onset, and quality

of sleep remained unchanged over the course of the austral winter (March through October). However, exposure to total darkness

based on station latitude was significantly associated with total hours of sleep, duration of are longest sleep event, time of sleep

onset, and quality of sleep. Reported vigor the previous month was a significant independent predictor of changes in all five sleep

measures; previous month's measures of all six POMS subscales were significant independent predictors of sleep quality. Sleep

characteristics were significant independent predictors of vigor and confusion the following month; total sleep, longest sleep

event, sleep onset mad sleep quality were significant independent predictors of tension-anxiety mad depression. Changes in mood

during the austral winter are preceded by changes in sleep characteristics, but prolonged exposure to the photoperiodicity

characteristic of the high latitudes appears to be associated with improved sleep. In turn, mood changes appear to affect certain

sleep characteristics, especially sleep quality.
Author

Antarctic Regions; Human Beings; Moods; Sleep; Psychological Effects; Physiological Responses
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includes human factors engineering; bionics, man-machine, life support, space suits and protective clothing. For related information
see a/so 16 Space Transportation and 52 Aerospace Medicine..

21_I_614,_7 Air Force Research Lab., Human Effectiveness Directorate, Wright-Patterson AFB, OH USA

Helmet impact "Ik_,stswith a Modified ACES 2 Headrest Interim Repor¢i Nov I998 _ May 1999

Perry, Chris E.; May 1999; 32p; In English

Contract(s)/Grant(s): AF Proj. 7184

Report No.(s): AD-A377142; AFRL-HE-WP-SR-1999-0005; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

To comateract the effects of brain injury, head protection has been designed into environments where severe head impact is

probable. An experimental effort was conducted to evaluate the effectiveness of various foam pads in reducing trauma to the head

resulting from impact with the ACES II headrest. A series of vertical drops with a Helmet Drop Tower (HDT) facility and an

instrumented head form were conducted using the HGU-55/P flight helmet, a current ACES II headrest, and samples of two types

of foam (Confor and F-Cell foam). The probability of head injury, as determined by the Head Injury Criteria (HIC), was calculated

using measured impact acceleration of the head from for each impact surface. The head form acceleration, resulting HIC values,

and probability of severe brain injury values for the Confor foam tests were all less than the comparative values for either the
standard ACES II headrest or the headrest with the F-Cell foam.

DTIC

Hebnets; hnpact Tests; Brain; Head (Anatomy); Protectire Clothing
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2_62943 Cherry (R. G. W.) and Associates Ltd., Hertford, UK

l_e_efit A_aly_s fo__ A_rcraft _.6_g _)y_amie Seat_ Final Report

Cherry, Ray; Warren, Kevin; Chan, Aaron; Apr. 2000; 242p; In English

Report No.(s): AD-A377374; ANM-100; DOT/FAA/AR-00/13; No Copyright; Avail: CASI; All, Hardcopy; A03, Microfiche

The objective of this study was to assess the number of serious injuries and fatalities that might have been avoided by the use
of 16-g dynamic seats during the period of 1984 to 1998 for survivable accidents involving transport category aircraft operating

under 14 CFR Part 121. Twenty-five impact-related accidents involving aircraft operating to 14 CFR Part 121, or equivalent, were

identified during the period from 1984 to 1998 that may have had seat-related fatal or serious injuries. Each of these accidents

was analyzed in detail and a mathematical technique was used to model each accident scenario. Monte Carlo simulations were

used to assess a high, median, and low value for the total achievable benefits over the period 1984 to 1998 to U.S. registered ah'craft

operating under 14 CFR Part 121. Two methodologies were used. The first was based on worldwide accident data for aircraft

operating under 14 CFR Part 121 or equivalent. This analysis results in the following prediction of benefit: (1) Reduction in

Fatalities = 51 with a 95 percentile range from 33 to 68; and (2) Reduction in Serious Injuries = 54 with a 95 percentile range from

28 to 79. The second analysis was carried out on the accident data pertaining to U.S. aircraft operating trader 14 CFR Part 121

only. The analysis of this smaller data set has resulted in the following prediction of lives to be saved: (1) Reduction ha Fatalities

= 23 with a 95 percentile range from 12 to 40; and (2) Reduction in Serious Injuries = 18 with a 95 percentile range from -1 to
32.

DTIC

Injuries; Monte Carlo Method; Simulation

2_641_2 Institute for Human Factors TNO, Soesterberg, Netherlands

_]lelmet=Mounted Systems _br Monc_lar Night Vi_io_ Gogg|es Final Rep<+rt Helmbeves_igingen vo<+rMonoculaire

H[_Kijkerx

Hin, A. J. S., Institute for Human Factors TNO, Netherlands; Tan, T. K., Institute for Human Factors TNO, Netherlands; Feb. 18,

2000; 26p; In Dutch; Original contains color illustrations

Contract(s)/Grant(s): A99/KL/337; TNO Proj. 786.2

Report No.(s): TD-00-0114; TM-00-A009; Copyright; Avail: Issuing Activity

Helmet-mounted systems for night vision goggles of two producers are tested on proper positioning ha front of the eyes. A

small but representative selection of persons from the Royal Netherlands Army is used as test population. Testing is performed

using 3D scanning. Scans are taken from persons wearing different helmets, and scans from helmets with various mounting

constructions. The positioning of the image intensifier in front of the eyes is evaluated by matching the helmets on both scans.

The DSS image intensifier fixed with a frame construction on the standard Schubert helmet is positioned too low for the eyes.

The ITL model fixed with a frame mount as well as a strap mount is reasonably well positioned in front of the eyes of potential

users. Only a small adaptation of the positioning in height of the goggles is desirable, as well as getting the ocular closer to the

eye. Although the strap-mount of the ITL image intensifier was not designed for the Gentex tank helmet, it shows the consequences

of a similar type of construction as applied to the Schubert helmet. It can be decided to design a bow for each type of helmet.

However, in this study we can show that one design can be developed to apply to both type of helmet. Important is to determine

the proper corresponding spot on both helmets to fix the construction. Due to experiences during the research it is expected that

not all constructions will operate well for long. Therefor it is recommended to proof the durability of the constructions. Frame

mounts are fixed to the helmet with screws. It is recommended to perform ballistic research to check whether this modification

still meets the protection level requirements of the helmet. The research produced more insight in helmets, how they are worn by

persons with differences in head geometry and where the eyes are positioned underneath the rim of the helmet. The size of the

region where the eyes of the different persons are located is not directly related to the differences ha head size. Wearing a helmet

reduces the region's size: the helmet reduces large differences.
Author

Durability; Goggles; Helmets; Image Intensifiers; Night Vision; Performance Tests

2_64691[ NASA Marshall Space Flight Center, Huntsville, AL USA

Volatile Removal Assembly FligI_t Experime_t a_d KC-135 Packed Bed Experime_t: l,_es_lts a_d Les_o_ Learned

Holder, Donald W., NASA Marshall Space Flight Center, USA; Parker, David, Hamilton Sundstrand, USA; [2000]; 8p; In

English; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

The Volatile Removal Assembly (VRA) is a high temperature catalytic oxidation process that will be used as the final

treatment for recycled water aboard the International Space Station (ISS). The multiphase nature of the process had raised

concerns as to the performance of the VRA in a microgravity environment, to address these concerns, two experiments were
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designed.TheVRAFlightExperiment(VRAFE)wasdesignedtotestafullsizeVRAundercontrolledconditionsinmicrogravity
aboardtheSPACEHABmoduleandina1-genvirolunentandcomparetheperformanceresults.Thesecondexperimentrelied
onvisualizationoftwo-phaseflowthroughsmallcolumnpackedbedsandwasdesignedtoflyaboardNASA'smicrogravitytest
bedplane(KC-135).TheobjectiveoftheKC-135experimentwastounderstandthetwo-phasefluidflowdistributioninapacked
bedinmicrogravity.OnSpaceTransportationSystem(STS)flight96(May1999),theVRAFEwassuccessfullyoperatedand
inJune1999theKC-135packedbedtestingwascompleted.Thispaperprovidesanoverviewoftheexperimentsandasummary
oftheresultsandfindings.
Author
Volatility; High Temperature; Oxidation; Water; Catalytic Activity; Procedures; Recycling

2_(_64729 Analysis and Technology, Inc., North Stonington, CT USA

Evaluafio_ of Night Vish_ (_ogg_es (NVG) f_r Maritime Search a_d Rescue: HH-65A Sweep Width Verifieath_ a_d Laser

][||umi_ator Eva|uati(m Fb_al Report

Gross, K.; Wallace, H.; Larson, D.; McClay, T.; Oct. 1999; 146p; In English
Contract(s)/Grant(s): DTCG39-94-D-E56616

Report No.(s): AD-A377094; CGR/DC-231-99; USCG-D-07-00; No Copyright; Avail: CASI; A07, Hardcopy; A02, Microfiche
The U.S. Coast Guard R&D Center conducted field tests to evaluate the search effectiveness of Coast Guard HH-65A

helicopters equipped with night vision goggles (NVG). The purpose of the tests was to determine if the HH-65A's NVG search

performance differed significantly from that of the Coast Guard HH-60J, and to assist the Coast Guard in deciding whether to
continue to experiment with a near-infrared (IR), wide-area illuminator as an alternative to the aircraft's landing/hover lights.

Helicopters searched test ranges for small boats, life rafts, and mannequins. Analysts collected aircraft and target positions, target

detection logs, and enviromnental and human factors data. Following reconstruction and analysis, sweep width data from the two

aircraft were compared. No statistically significant differences in NVG search performance were found between the two aircraft.

HH-65A data were combined with existing HH-60J data to produce updated sweep width tables incorporating additional

illumination, environmental, and human factors conditions. Active illumination improved sweep width under all conditions

tested. Low-intensity, near-IR illumination provided a small sweep width improvement over landing lights when whitecaps were

present.
DTIC

Hh-65 Helicopter; Goggles; Night Vision; Field Tests

2_{}_{}_66595 Institute for Human Factors TNO, Soesterberg, Netherlands

Digital Human Modelling Systems: Anthr_pometr_c Veril_eafion and Val_dati_m_ Rep_rt L Test Metlmds and Test

Instructions Interim Repor_ Procedure voor Eergfica_ie eu Vatidatie van D@i_le Mensmodds_s_emen
Oudenhuijzen, A. J. K., Institute for Human Factors TNO, Netherlands; Hudson, J. A., Institute for Human Factors TNO,

Netherlands; Feb. 02, 2000; 3 lp; In English; Original contains color illustrations

Contract(s)/Grant(s): A97/KLu/325; TNO Proj. 789.1

Report No.(s): TD-2000-0110; TM-00-A007; Copyright; Avail: Issuing Activity

The project 'Anthropometric accommodation in crew systems' is a co-operative effort of the Air Force Research Lab at

Wright Patterson Air Force Base (AFRL/HECP Dayton, Ohio, USA) and TNO Human Factors Research Institute (TNO HFRI)

in the Netherlands. The Royal Netherlands Airforce for the Dutch part funds this project. The main objective of the project is to

identify methods for achieving anthropometric accommodation in crew systems more effective during he design process of

military (and civilian?) aircraft. Human Modelling Systems (HMS's) are considered a basic element of these methods. However,

the validity of the HMS's has to be proven before they can be used successfully. A procedure for verification and validation for

HMS's is described in this report. The procedure consists of two separate phases. The first phase is the verification phase, the

second the validation phase: 1. The output of the HMS's (for instance, limb links lengths, joint mobility, body volume, motion

paths, functional measures etc.) will be compared with the corresponding variables of corresponding subjects in the verification

phase; 2. The results of the overall HMS's functions will be compared to corresponding results of a field test with subjects in the

validation phase. This report describes the activities for the digital analysis on the crew station of the F-16, a task to be carried

out using HMS's. Other consecutive reports will describe the activities for the field test and the results of the above mentioned

comparisons. The digital analysis is in fact a straightforward task for HMS'S. The results of this task will be a set of data. These

data will be compared with the corresponding data from field tests on the crew station of the F-16. The data from the field tests

result from comparable studies with subjects. Successive reports will describe the results of the actual verification and validation

efforts using the F- 1 6 crew system as a standard, well known, database. The aim is to evaluate all leading and commercially
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availableHMS'sinthisfashion.It isintendedthattheseresultswillbeusedinthedevelopmentofproceduresandtestmethods
fortheassessmentofanthropometricaccommodationinplannedcrewsystems.
Author

Anthropometry; Field Tests; Computer Aided Design; Models

2_666_5 Institute for Human Factors TNO, Soesterberg, Netherlands

Eva|uati(m of Hands-Free Nig_t Vision Gogg|es Interim Repor_ Evaluatie 'tta_ds_Free _ ttV_K(jkers

Kooi, E L., Institute for Human Factors TNO, Netherlands; Feb. 10, 2000; 28p; In Dutch

Contract(s)/Grant(s): A99/KL/337; TNO Proj. 786.2

Report No.(s): TD-2000-0111; TM-00-A009; Copyright; Avail: Issuing Activity

The image quality, ease of use, and the user comfort of four night vision goggles have been compared: the ITL 'Mini Nseas'

3D with Gen 3 ITT tube, the Litton M 893 with Gen 3 Litton tube, and the DSS 'Munos' 3D with XD4 or Litton tube. The image

quality (resolution and contrast) of the four systems is comparable, the XD4 showing just a bit poorer performance. In a simulated

search time experiment no difference was found. The visual comfort is limited due to the monocular viewing. The DSS optics

and the XD4 tube lead to slower fusion with the other, free viewing eye, indicating a risk of a further reduction of visual comfort.

The most important deviations from the stated requirements ('PVE') are: (1) fogging of the NVGs with the eye cup in place (all

systems); (2) too much image shift (Litton, DSS with XD4 tube); (3) absence of a dioptre marking (ITL). The ITL goggle

outperforms the DSS goggle in a number of respects. The compatibility of the head mount with the helmet is insufficient. ITL

has provided a functional helmet mount. The ITL was judged to be better suited for driving due to its lower weight, more

comfortable head mount, and its somewhat better image quality. The compatibility with the gas mask is sub optimal. A binocular

NVG was preferred over a monocular NVG for driving. Even though the driving speed for the monocular and binocular NVGs

was the same, the low comfort rating indicates that a binocular NVG is the better choice for long driving periods and difficult
terrain.

Author

Goggles; Image Resolution; Night Vision; Image Intensifiers; Enhanced Vision

2_67662 Boeing Co., Huntington Beach, CA USA

E_?k |_esigm Verificatiom and On-Orbit Operath_ns Support [ising Worksite A_alysis

Hagaie, Thomas J., Boeing Co., USA; Price, Larry R., Boeing Co., USA; [2000]; ISSN 0148-7191; 8p; In English; 30th; 30th

International Conference on Enviromnental Systems, 10-13 Jul. 2000, Toulouse, France; Sponsored by Engineering Society for

Advancing Mobility Land, Sea, USA

Contract(s)/Grant(s): NAS8-39400

Report No.(s): SAE-TPS-00ICES-208; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

The International Space Station (ISS) design is a very large and complex orbiting structure with thousands of Extravehicular

Activity (EVA) worksites. These worksites are used to assemble and maintain the ISS. The challenge facing EVA designers was

how to design, verify, and operationally support such a large number of worksites within cost and schedule. This has been solved

through the practical use of computer aided design (CAD) graphical techniques that have been developed and used with a high

degree of success over the past decade. The EVA design process allows analysts to work concurrently with hardware designers

so that EVA equipment can be incorporated and structures configured to allow for EVA access and manipulation. Compliance with

EVA requirements is strictly enforced during the design process. These techniques and procedures, coupled with neutral buoyancy

underwater testing, have proven most valuable in the development, verification, and on-orbit support of planned or contingency
EVA worksites.

Author

Extravehicular Activity; Computer Aided Design; Spacecraft Design

2_6_4_3 NASA Marshall Space Flight Center, Huntsville, AL USA

Inter_atio_M Space StaIior_ Susiaining E_gi_eeri_g: A Grom_d_Based "Ik_,_l-_ed for EvMuaii_g I_egra_ed E_viro_me_a|

C(mtrol and Life S_q_port System and I_ternM Thermal Con_tro| System lqigh_ Performance

Ray, Charles D., NASA Marshall Space Flight Center, USA; Perry, Jay L., NASA Marshall Space Flight Center, USA; Callahan,

David M., ION Corp., USA; [2000]; 3 lp; In English; 30th; 7th; Environmental Systems, 10-13 Jul. 2000, Toulouse, Toulouse,

France, France; Sponsored by Society of Automotive Engineers, Inc., USA; No Copyright; Avail: CASI; A03, Hardcopy; A01,
Microfiche

As the International Space Station's (ISS) various habitable modules are placed in service on orbit, the need to provide for

sustaining engineering becomes increasingly important to ensure the proper function of critical onboard systems. Chief among
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thesearetheEnvironmentalControlandLifeSupportSystem(ECLSS)andtheInternalThermalControlSystem(ITCS).Without
either,lifeonboardtheISSwouldprovedifficultornearlyimpossible.Forthisreason,aground-basedECLSS/ITCShardware
performancesimulationcapabilityhasbeendevelopedatNASA'sMarshallSpaceFlightCenter.TheECLSS/ITCSSustaining
EngineeringTestBedwill beusedto assisttheISSProgramin resolvinghardwareanomaliesandperformingperiodic
performanceassessments.TheISSflightconfigurationbeingsimulatedbythetestbedisdescribedaswellasongoingactivities
relatedtoitspreparationforsupportingISSMission5A.Growthoptionsforthetestfacilityarepresentedwherebythecurrent
facilitymaybeupgradedtoenhanceitscapabilityforsupportingfuturestationoperationwellbeyondMission5A.Testbed
capabilitiesfordemonstratingtechnologyimprovementsofECLSShardwarearealsodescribed.
Author

Ground Tests; Test Facilities; Environmental Control; Life Support Systems; Simulation; Flight Characteristics

2_69494 NASA Marshall Space Flight Center, Huntsville, AL USA

I_terna_ional Space S_atio_ USA Oxyge_ Ge_e_a_or Deve|opment '-l'es_ing

Erickson, Robert J., NASA Marshall Space Flight Center, USA; Mason, Richard K., Hamilton Sundstrand Space Systems

International, Inc., USA; [2000]; 5p; In English; 30th; Environmental Systems, 10-13 Jul. 2000, Toulouse, France; Sponsored by

Society of Automotive Engineers, Inc., USA

Report No.(s): ICES Paper 2000-0232; Copyright; Avail: Issuing Activity

A life test of a liquid anode feed oxygen generator assembly (OGA) using SPE(R) (United Technologies Corporation,

Hamilton Stmdstraud Division) membrane technology was terminated in June of 1999. In the total 15,658 hours of operation at

MSFC since delivery in 1995, the OGA has produced 2,103 kilograms (kg) (4,632 pounds mass (Ibm)) of oxygen, and 263 kg

(579 Ibm) of hydrogen. Evaluation of cell stack characteristics and oxygen and hydrogen hydrophilic/hydrophobic membrane

separators will be discussed.
Author

Anodes; Liquid Oxygen; Life (Durability); Performance Tests; Electric Generators

2_6_779 National Defence Research Establishment, Div. of Human Sciences, Linkoeping, Sweden

Digita! J[][urn_n _'_[odeli_g Conference Digital Human M<>del#_g Conference Haag, Maj 1999

Hoerberg, U.; Soederberg, H.; May 1999; 26p; In Swedish, May 1999, The Hague, Netherlands

Report No.(s): PB2000-103064; FOA-R-99-01153-706-SE; No Copyright; Avail: National Technical Information Service

(NTIS)

The journey's purpose was to participate in the Digital Human Modeling Conference. At the conference, the following eight

themes were presented. They were 'Application of Human Modeling', '3-D Anthropometry Measuring Methods and Parametric

Approaches for Human Modeling', 'Think Before You Leap; Modeling Human Behavior', 'Verification and Validation of Human

Models', 'Biomechanics and Human Strength Simulation', 'Human Motion and Posture Measurement', 'Human Modeling and

Engineering' and 'Development of Virtual Human-Centered Engineering Systems'. The report contains reviews and comments
about the sessions and the exhibition.

NTIS

Digital Systems; Anthropometry; Human Behavior; Simulation

2/_/_(_69g,46 Naval Air Warfare Center, Aircraft Div., Patuxent River, MD USA

USA Navy Advanced C_'ew Sta_io_ Evah_ati_ Tech_iques

Crawford, Jennifer; Jun. 2000; llp; In English

Report No.(s): AD-A377911; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The U.S. Navy is tasked to perform a baseline accommodation assessment of in-service Navy and Marine. The requirement

to advance the technical processes used in defining the interior confines of crew stations for the purpose of assessing

accommodation issues is included in the program task. A new methodology has been developed by the U.S. Navy that utilizes

advanced data collection technology and data analysis techniques. This set of procedures is called the Navy Advanced Crew

Station Evaluation Technique (NACSET) which can be applied to any crew or work station. The evaluation investigates

accommodation issues such as head, leg, and knee clearance, eye position, and reach ability. The analysis produces

accommodation prediction equations for each issue under investigation. The prediction equations arc used to develop three

products: Percent Accommodated, the Individual Screening Process, and Anthropometric Restriction Codes for the USN and

22



USMC.NACSETprovidesmethodsfornotonlyevaluatingcurrentcrewstations,butalsocrewstationscurrentlyunderdesign.
NACSETmethodsarealsoeasilyadaptabletofit aprogram'sspecificneeds.
DTIC
Anthropometry ; Crew Workstations

2{_{R_{}_69847 Naval Air Warfare Center, Aircraft Div., Patuxent River, MD USA

USN/USMC |_iectio_ Seat Equipped Aircraft Anthropome_rk Accommodatio_

Kennedy, Greg; Jan. 1999; 14p; In English

Report No.(s): AD-A377912; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

USN/USMC ejection Seat equipped aircraft anthropometric accommodation guidance is outdated and undocumented.

Recent reassignments of aviators within the USN/USMC have highlighted an area where operational dollars could be saved by

assigning candidate aviators to a correct and safe pipeline. These issues were revealed during the course of NAVAIRSYSCOM

(PMA-202) Aircrew Accommodation Expansion Program where AIR 4.6, Patuxent River was tasked to perform a baseline

accommodation assessment of in-service USN/USMC aircraft. The methods used in the program approach were different than

procedures historically used to determine USN/USMC aviator suitability and to verify cockpit design. A multivariate statistical

approach was employed and served as the basis for determining the safe accommodation envelope. The revised guidance

suggested here accounts for: (1) The location of the scat with respect to the competing variables that drive the seat location; (2)
The operational use of the authropometric accommodation guidance and pipeline relational charting; and (3) The cost avoidance

associated with inappropriately assigning aviators. These revised guides help to define the acceptable range of aircrew

anthropometric dimensions that must be satisfied to achieve safety of flight and mission of effectiveness.
DTIC

Aircraft; Ejection Seats; Anthropometry ; Multivariate Statistical Analysis; Aircraft Pilots

2e{}e{}{_7{_335Naval Air Warfare Center, Aircraft Div., Patuxent River, MD USA

Hdicopter Aircre_v Integrated Life Support System (HAHJSS) Aircraft _[ntegration Tests

Reason, William; Apr. 1999; 6p; In English

Report No.(s): AD-A377892; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

The Helicopter Aircrew Integrated Life Support System (HAILSS) ensemble is an impermeable coverall designed for

protection in the Chemical and Biological threat arena. Additionally, the garment can be used as an anti-exposure system because

the impermeable fabric effectively makes the garment a dry suit. It has booties sewn and sealed at the ankles and butyl rubber neck

and wrist seals. The system employs a mesh spacer material that provides for conditioned air flow through the garment with

one-way check valves on each lower sleeve for conditioned air exhaust. The entire ensemble is worn over a skin tight moisture

wicking underwear. The systems is provided with protective head gear including a modified HGU-56/P two-part helmet with an

integrated hood that provides for goggle demisting and aviator respiration.
DTIC

Life Support Systems; Aircraft Pilots; Systems Integration

55

EXOBIOLOGY

Includes astrobiology, planetary biology, and extraterrestrial life. For the biological effects of aerospace environments on humans see
52 Aerospace medicine; on animals and plants see 51 Life Sciences. For psychological and behavioral effects of aerospace
environments see 53 Behavioral Science.

2{R_{R_{_68529Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA USA

Integrated Mkrechemieal AnaJysis System Using DS2 Perpetrator Teehno|egy |br the Enm_tiomerie De_eeti(m of Ami_m
Acids

Grunthaner, Frank J., Jet Propulsion Lab., California Inst. of Tech., USA; Bada, Jeffrey L., California Univ., San Diego, USA;

Mathies, Richard, California Univ., USA; Hutt, Lester, California Univ., USA; Grunthaner, Paula, Jet Propulsion Lab., California

Inst. of Tech., USA; Grannan, Sabrina, Jet Propulsion Lab., California Inst. of Tech., USA; Lin, Gisela, Jet Propulsion Lab.,

California Inst. of Tech., USA; Blaney, Diana L., Jet Propulsion Lab., California Inst. of Tech., USA; McDonald, Gene, Jet

Propulsion Lab., California Inst. of Tech., USA; Becker, Luann, Hawaii Univ., USA; [1996]; 2p; In English; No Copyright; Avail:

CASI; A01, Hardcopy; A01, Microfiche
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Anystrategyfor investigatingwhetherabioticand/orbioticorganicmoleculesarepresentonMarsandthesearchfor
biosignaturesshouldfocusoncompoundswhicharereadilysynthesizedunderplausibleprebioticconditions,playanessential
roleinbiochemistryasweknowit andhavepropertiessuchaschirality(haudechless)whichcanbeusedtodistinguishbetween
abioticvs.bioticorigins(1).Aminoacidsareoneofthefewcompoundclassesthatfulfill all theserequirements.Theyare
synthesizedinhighyieldsinprebioticsimulationexperiments,areoneofthemoreabundanttypesoforganiccompoundspresent
incarbonaceousmeteoritesandonlytheL-enantiomersareusedintheproteinsandenzymesin lifeonEarth.
Derivedfromtext
Biochemistry; Amino Acids; Organic Compounds; Microanaly sis ; Enantiomers
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